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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTHPOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH
N/I-5 ITpuMensieT MaTeMaTUYECKUI anmnapaT YUCICHHBIX METOJIOB

2. OIIK-4 Cnoco0OeH MOHMMATh MPUHIMIIEI pab0Thl COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOTHIA
U MCII0JIb30BaTh UX VI PELICHUs 3a1a4 Npo(hecCHOHAIBHON JesTeIbHOCTH
NJI-1 Vcionb3yeT COBPEMEHHBIE SI3bIKM M CUCTEMBI TPOrPaMMUPOBAHHUS ISl pELICHUS
npodecCHOHATIBHBIX 3a1a4
NJ1-2 IIpumeHsieT coBpeMEHHbIE MaTEMaTUYECKUE TAKEThI [ MOACITUPOBAHUS U
MCCIJIEIOBAHMSI TUHAMUKU CUCTEM, YIIPABISAEMOTrO IBUKEHUS MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPONCTB

3. IIK-1 Cnoco0eH y4acTBOBaTh B MPOEKTUPOBAHUH U KOHCTPYHMPOBAHUHU SKCIIEPUMEHTAIBHBIX
MaKETOB MEXAaTPOHHBIX U pOOOTOTEXHUUECKUX CUCTEM, N3NNI JETCKON U 00pa3oBaTeIbHOM
POOOTOTEXHUKHU
NJI-1 CriocoOeH BBIMOIHAT pa3paboTKy CXeMOTEXHUYECKUX PEIICHUH U TIPOBEICHHS
pacyeToB ONBITHBIX 00Pa3L0B MEXAaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB, U3EIUI
JETCKOM 1 00pa30oBaTeNIbHON pOOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanusaimu: [lucbmennas padbora
1. Ilpumenenne MHK 1 annpokcumariun TabnudHoi 3aBucumMoctu. CteneHHol 0a3zuc
(KontponpHas pabota)
2. Pemienue npsiMo 3a/1a4M 0 MOJIOKEHUSX B mapaMmeTpax [lenaBura-XaprenOepra
(KontponpHas pabota)
3. Pemenne CJIAY merogom Xonerkoro (KortponsHas padorta)
4. Pemienne CJIAY meronom LU-pa3znoxenust 6e3 BbIOOpa BEAYIIErO AJIE€MEHTA
(KonTponbHas pabota)
5. YucneHnHoe penieHyne HelMHEHHbIX ypaBHeHUH (KoHTponbHas pabota)
6. LU-paznoxeHue ¢ yaCTUYHBIM BBIOOpOM Benyiero snementa (KonrponabHas pabora)

®Popma peannszanmu: [IpoBepka 3ananus
1. Ilpumenenne MHK 11 annpokcuMaruu TabIuuHOM 3aBUCUMOCTH. TpUTrOHOMETpUYECKUN
6a3uc. CpaBHUTEIBHBINA aHAJIN3 PENICHU B pa3inuHbIX O6a3ucax (Pemenue 3aqa4)
2. Pemienue o6patHOii 3a1aun 0 CKOPOCTAX U30bITOUHOTO MaHumysaTopa (Pemenue 3anayu)

®opma peanuzaruu: CmemanHas Gopma
1. 3amura naboparopHsix padot. biok "Mccnenosanue norpemnocreit pemenust CJIAY"
(JTaboparopnas pabota)




2. 3ammTa 1abopatopHbIx padoT. biok "KunemaTtnka MaHUTYJISIIMOHHBIX pOOOTOB"
(JIaGopaTopHnast pabota)

3. 3ammTa mabopaTopHBIX padoT. biiok "MaTpudHO-0omIepaTopHbIE METOABI B KHHEMATHKE
tBépaoro Tena" (JlaboparopHas pabora)

4. 3anmuta maboparopHbix padbot. biok "Metoasl LU- n QR-paznoxenuit" (JlabopaTopHas
pabora)

5. 3ammTa nmabopaTopHbIX padoT. biok "Ilpubmmwkenre GyHKIMI 1 MaTeMaTHYeCKas
obpaboTka mannbeix" (Jlaboparopuas pabota)

6. 3ammuTa mabopaTopHbIx padoT. biiok "Pemenune CJIAY MeTogamu MaTpHYHBIX
paznoxenuit" (JlaboparopHas pabora)

7. 3ammTa mabopaTopHbIx padoT. biiok "Pemenue CJIAY obmero Buaa. Pemenne oopaTHoi
3aJa4u O CKOpPOCTAX n30pITouHOr0 Manumyssitopa" (Jlabopatopuas padora)

8. 3amuTa mabopaTopHbIX padot. biiok "HucneHHoe penieHrne HelTMHEHHbBIX ypaBHEHUR"
(JIaboparopuas paboTta)

BbPC nucuuninHel

6 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MCPOHPI/IHTHﬁ TEKyHIEero KOHTPOJIsA ycneBaeMoCT mo

AUCHHUILINHE:

KM-1 3ammra maGoparopusix padot. biok "HMccnenoBanue norpemnocreit pemenus CJIAY"
(JTaboparopnas pabota)

KM-2 Pemenne CJIAY merogom Xonerkoro (KorrponsHas pabora)

KM-3 Pemenue CJIAY meronom LU-paznoxxenus 6e3 BeiOopa Beayiiero siuemenTa (KontponbHuas
pabora)

KM-4 3amuta naboparopusix pabot. biok "Pemenue CJIAY MeTronaMu MaTpUYHBIX pa3iokeHUR"
(JTaboparopnas paboTa)

KM-5 IIpumenenne MHK it annpokcumanuu TabingHoil 3aBucuMoctu. CteneHHo# 6a3zuc
(KontponpHas pabota)

KM-6 IIpumenenne MHK 11t annpokcumanuy TabIngHo 3aBUCUMOCTH. TpUrOHOMETpHUECKUI
6a3uc. CpaBHUTEIBHBIN aHAJIN3 PEIICHUS B pa3inuHbIX Oa3ucax (Pemenue 3ana4)

KM-7  3ammra naboparopHbix pabot. biok "[Ipubmmkenue GyHkimii u MmaremaTuyeckas oopadboTka
nanubix" (JJaboparopHas padota)

KM-8 3ammra naboparopHsix paboT. biok "MartpuyHo-onepaTopHble METO/Ibl B KHHEMAaTHKe TBEPOTO

tena" (JlabopaTopHas pabota)

Bujx npome:xyTo4HOI aTTecTanMu — JK3aMeH.

Paznen nucrunanHb

Beca KOHTpOIBHBIX MepoOnpHsITHiL, Y0
Nupnexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 6 8 9 10 11 12 13

BBelIeHI/Ie B BBIYUCIIUTCIIBHYTO
TUHEHHYIO anredpy

HccenenoBanue NorpemHoOCTeN pemeHns
CHCTEM JINHEHHBIX anreOpanyeckux
YpaBHEHUU IIPU HAINYUHU
MIOTPELIHOCTEN UCXOAHBIX JAHHBIX

Pemenne CJIAY MeTonamMu MaTpU4IHBIX
Pa3IOKEHUI




[Tpubmxenne GyHKIU 1
MaTemMaTruiyeckas 00paboTKa JaHHBIX

MeToa HAaUMEHBIIINX KBaJIpaToB + + +

BBenenue B HHTEPIIOIALUIO + +

MarpudHo-onepaTopHble METO/bI B
KMHEMATUKE TBEPAOrO Teila

MarpudHo-onepaTopHble METO/bI B
KMHEMATUKE TBEPAOrO Tella

Bec KM: | 17 8 8 12 9 14 12 20

7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TeKYIIEro KOHTPOJIS yCIeBaeMOCTH IO

AUCHUTILINHE:

KM-1 Pemenue npsiMoi 3aa4u o MOJIOKEeHHsIX B mapamerpax JlenaBura-XaprenOepra (KontponpHas
pabora)

KM-2 3ammra naboparopubix padot. biok "Kunemaruka MaHUTyISIIHOHHBIX pOoOOTOB"
(JTaboparopuas paboTta)

KM-3 LU-pa3noxeHue ¢ 4acCTUYHBIM BEIOOpPOM Beayiero anemenTa (KontposibsHas pabora)

KM-4 3ammura naboparopubix padot. biok "Mertonst LU- u QR-pasznoxenuii” (JlaboparopHas pabota)

KM-5 Pemenue oOpaTHO# 3a71a4i 0 CKOPOCTAX U30BITOUHOTO MaHuUIyIsATopa (Pemenue 3anay)

KM-6 3ammra maboparopusix padot. biok "Pemenne CJIAY obmiero Buaa. Pemenune odpatHoii
3aJja4M 0 CKOpPOCTAX U30bITOuHOr0 Manumynsaropa" (Jlaboparopuas pabota)

KM-7 YucneHHOe penicHre HeIMHEHHbBIX ypaBHeHu# (KoHTponsHas padora)

KM-8 3ammra naboparopubix pabot. biiok "UncnenHoe pemieHne HellMHEHHBIX ypaBHEHUI"

(JTaboparopuas padoTta)

Bujx npome:xyTo4HOI aTTecTalnu — JK3aMeH.

Pazgen nucuuIinHbL

Beca KOHTpOIBHBIX MeponpusTHii, %o
Nupaexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 6 7 8 11 12 14 15

MaremMaTuueckue MOJCIN KHHCMATHKH
MaHHUITYJAIUOHHBIX pO6OTOB

Kunemarrnka MaHUITYJISIIUOHHBIX
po6oToB B mapamerpax [lenaBura- + +
XapreHbepra

Kunemaruka MaHUITYJIAIOHHBIX
p06OTOBI 3aa4u O CKOPOCTIX

OCHOBHBIC MAaTPUIHBIC PA3IIOKCHUS
LU-pa3noxkeHue ¢ 4aCTUIHBIM
BBEIOOpPOM BeayIero nementa u QR-
pa3ioxKeHue

Meron LU-paznoxeHns ¢ 4aCTUYHBIM
BBEIOOPOM BEAYIIETO dIIEMEHTA

QR-paznoxenwue + +

Pemenns CJIAY o0iero Buaa.
Pemenue obpatHoit 3amaumn
KUHEMATHKU U30BITOYHOIO




MaHUIyJSTOpa

Pemienus CJIAY oOuiero Buga +
YuciieHHOe pelIeHre 00paTHON 3a/1auu

0 CKOPOCTSIX MU30BITOYHOTO + +
MaHHUITYJISTOpA

YucneHHble METOIBI PEILIEHUS
HEJIMHEHHBIX YPABHEHUN U CUCTEM
HEJIMHEHBIX YpaBHCHUHN

UYucneHHble METO/Ibl PELIEHUS
HEJIMHEHHBIX YPaBHEHUN U CUCTEM + +
HEJIMHENHBIX YPaBHEHUN

YucneHHoe pelieHue o0paTHoil 3a1auu
Y TIOJIOKEHUSIX

Bec KM: | 15 10 15 10 15 10 10 15

BPC kypcoBoii padoTsi/mpoekTa

7 cemecTp

IlepeyeHb KOHTPOJBbHBIX MEPONPHSITHI TEKYIIEr0 KOHTPOJISI yCIIeBAEMOCTH 10 KYPCOBOI
pabore:

KM-1 Cobmronenue rpaduka BeIIOIHEHUS pa3zaena 1
KM-2 Bemonaenue pazzaena 1

KM-3 Odopmraenue pa3nena |

KM-4 Beimonnenue pazaena 2

KM-5 Odopmienue pa3gena 2

KM-6 BemonHenwue pa3aena 3

KM-7  Odopmienue pazzaena 3

KM-8 BemonHenwue pa3nena 4

KM-9  Odopmienue pasznena 4

Bujx npomexyTouHoii arrecranmu — 3amura KP.

Beca KOHTpOIbHBIX MeponpusATHil, %o

Paznen Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
TUCIIUILINHEI KM: 1 2 3 4 5 6 7 8 9

Cpok KM: 4 6 6 8 8 13 13 15 15

Onucanne KHUHEMaTUKU
MaHHUITYJIATOpa B IapaMeTpax + + +
JlenaButa-XaptenOepra

Pewienue npsiMont 3a1auu o
MOJIOKEHUAX. AHaIN3 paboueit + +
obuactu

YPaBHeHI/ISI KHHEMAaTUKU
MaHHMITYJISATOPA B CKOPOCTSIX.
MopenupoBaHue TPaeKTOPHOTO
JIBVDKCHUS

Pemenue obpatHoi 3ama4n 0
MOJIOKEHUSAX MAHHITYJIATOPA.
MoienupoBaHue TPACKTOPHOTO
IBIDKEHUSA




BeckM:| 8 | 20 | 12 | 8 | 8 | 14 | 12 | 8 | 10 |




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 N-Sorx-1 [Tpumensier | 3HaTh: KM-2 Ilpumenenne MHK s annpoxcumanuu TabinyHON 3aBUCUMOCTH.
MaTeMaTUYeCKU  ammapar | MeTOJbl MPUMEHEHUS Crenennoii 6a3uc (KonrponpHas pabota)

YUCJIICHHBIX METOO0B

OCHOBHBIX MaTPUYHBIX
pa3noKeHu! B 3a7a4ax
JUHENHON anreOpsl
METO/Ibl PELIECHUS CUCTEM
JUHENHBIX aNredpanyecKux
YPaBHEHUI ¢ MaTpuLaMu
IIPOU3BOJIBHOTO BUA
METObI aHATIU3a
MIOTPEIIHOCTEN peleHus
YPaBHEHUI IIPYU HAJIUYUU
MOrPEMTHOCTEN NCXOAHBIX
JAHHBIX

METO/]IbI TPUOTNKEHUS
byHKIIUH

METO/BbI PEIICHUS] CUCTEM
HEJIMHENHBIX YpaBHEHUN
METO/bI PEIICHUS] CUCTEM
JMHEWHBIX anredpandyecKkux
YpaBHEHUI

YMeTs:

MIPUMEHATH AJITOPUTMBI
YHUCJICHHOT'O peLIeHUs
HEJIMHENHBIX YPABHEHUN

KM-6 Pemenue CJIAY merogom Xonenkoro (Kontponbhas padota)
KM-7 Pemenue CJIAY meronom LU-pa3znoxenus 6e3 BIOOpa BeIyIIEro
anemenTa (Kontponbsnas pabota)

KM-9 LU-paznoxenue ¢ 4aCTUYHBIM BEIOOPOM BEAYIIETO SJIEMEHTa
(KonTposbHas paboTta)

KM-10 Yucnennoe pemieHne HenuHeHHbIX ypaBHeHu (KoHTponbHas
pabora)

KM-11 3amuTa naGopatopusix padot. biok "HccnenoBanue
norpenrHocteit pemenus CJIAY" (JlaGoparopnas padota)

KM-12 3amuTa naGopatopsbix padot. biok "[Tpubnmxenne pyHkuuit u
MareMmatuueckas oopaborka nanasix" (JlabopaTopHas pabora)

KM-14 3amuTa naGopatopssix padot. biok "Pemenue CJIAY meronamu
MaTpUYHBIX pazioxkenuit" (JlaboparopHas padota)

KM-16 3amuTa nabopatopssix padot. biok "Meroast LU- n QR-
paznoxenuit" (Jlabopatopuas pabora)

KM-17 3amuTa nabopatopssix padot. biok "Pemenue CJIAY obuiero
BHa. Pemenne oOpaTHOI 3a1a491 O CKOPOCTIX W30BITOYHOTO
Mmanumnynstopa" (JlabopatopHnas padora)

KM-18 3amuta mabopatopubix padot. biok "HucnenHoe pemieHmne

HenuHelHbIX ypaBHeHuit" (JJaboparopHas pabota)




MPUMEHSTH aJTOPUTMBI
YHUCJIEHHOTO PEeLeHMS
JIMHEHHBIX YPaBHEHUN
IPUMEHSATH aJITOPUTMBbI
anmnpoKCUMaIK (QyHKIHA 1
TaOJMYHBIX 3aBUCUMOCTEN
MPUMEHSTh METO/IbI
MaTPUYHBIX Pa3JI0KEHUN
JUIS pellieHus 3a1a4
JIMHEWHOH anreOpsl
aHAJIN3UPOBATh
MOTPEUIHOCTH PELICHUS
YPaBHEHUH IIPU HAINYUU
MOTPEUIHOCTEH MCXOIHBIX
JTAHHBIX

OIIK-4 N/1-1lomk-4 Hcnonp3yer | YMmeTs: KM-3 IIpumenenne MHK miis anmpoxkcumanuu TabIuYHOM 3aBUCHUMOCTH.
COBPEMEHHBIC  SI3BIKM U | HCIIOJIb30BaTh MporpaMMHbie | Tpuronomerpudeckuii 6a3uc. CpaBHUTENBHBIN aHATTN3 PEIICHUS B
CHUCTEMBI MIAKeThI IS TPUOTMKEHHS pa3nuuHbIX O6asucax (Pemenue 3anayu)
IPOrPaMMHUPOBAHHUS st | gyHkumii, Matematuueckort | KM-14 3amura nabopatopubix padot. brnok "Pemenne CJIAY metonamu
peleHus 00pabOTKH JaHHBIX MaTpU4HbIX paznoxeHuil” (JlaboparopHas pabota)
npodeCCHOHANBHBIX 33ad | MCIOJIb30BaTh nporpammubie | KM-18 3amuTa nabopartopusix padot. biiok "YucnenHoe penienne
MaKeThI ISl YUCIIEHHOTO HenuHelHbIX ypaBHeHuit" (JJaboparopHas pabota)
pELIECHHS JTUHEUHBIX
ypaBHEHUU
WCTIOJIB30BATh MPOTPAMMHBIE
MaKeTh! ISl YUCIIEHHOTO
pEIIEeHHS HETUHEMHBIX
ypaBHEHUH
OIIK-4 NJI-20rk-4 [Tpumensier | 3HaTh: KM-15 3amuTa nabopatopusix padot. biok "Kunemarnka
COBpPEMEHHBIE METO/bI YUCIIEHHOTO MaHUITYJISIHUOHHBIX poOoToB" (JIabopaTopHas pabora)
MaTeMaTUYeCKHe  IMaKeThl | PeIICHHs OOpaTHBIX 3a/1a4 KM-17 3amura nabopatopubix padbot. biok "Pemenne CJIAY oO6miero

JJIsA MOACIINPOBAHUA n
HCCICOOBaHUA JWMHaAaMHUKH

KHMHEMAaTUKU
MaHUITYJIATOPOB

BUJa. Pemienue oOpaTHOi 3a1a4 O CKOPOCTSIX U30BITOYHOTO
Manumyssitopa” (Jlaboparoprast padota)




CHCTEM, YOPaBIAEMOTO | YMETh:
JBUKEHHUSI MEXaTPOHHBIX U | MPOBOJUTH KHHEMATHUECKUN
POOOTOTEXHUYECKUX aHaJIU3 U MOJIEIIMPOBaHUE
YCTPOIMCTB JIBUKCHUS
MaHUTYJSITUOHHBIX PpOOOTOB
C HCIIO0JIb30BaHUEM
MIPOrPaMMHBIX MTAKETOB
IK-1 N-1nk1 CnocobeH | 3HaTh: KM-5 Pemenue o0paTHO# 3a1a4i O CKOPOCTSIX U30BITOYHOTO
BBITIOJTHSATH pa3palboTKy | aropuTMbl IpEACTaBlIeHus | MaHunyisaropa (Pemenune 3anay)
CXEMOTEXHUYECKUX KHHEMAaTUKH KM-8 Pemienue npsmMoii 3a1auu o MOJIOKEHUAX B mapameTpax JlenaBura-
pelieHWid W  TPOBEACHHS | MAaHHITYJISIIIHOHHBIX poOboToB | Xaprenoepra (KonTposbHas padoTa)
pacueToB OTBITHBIX | B mapamMeTpax JleHaBura- KM-13 3amuTa nabopatopssix padot. biok "MarpuuHo-onepaTopHbie
00pa3loB MeXaTpoHHBIX U | XapTeHOepra MeTOJIbl B KUHeMaTuke TBépzoro tena" (Jlaboparopuas padota)
POOOTOTEXHUYECKUX AJITrOpPUTMBI UCCIIEI0BAHUS KM-15 3amuTta nabopatopssix padot. biok "KunemaTtuka
YCTPOMCTB, W3/IeNINNA | KHHEMAaTUKHU MaHUTYJSIIUOHHBIX poOoToB" (JIaboparopHas padoTa)
JIETCKOM M 00pa30BaTeNbHOM | MPOCTPAHCTBEHHOIO
POOOTOTEXHUKHU C | ABYDKCHUS
[IPUMEHEHUEM YMers:
COBPEMEHHBIX MIPUMEHSITh METOJIBI

KOMITBIOTCPHBIX TEXHOJIOTUI

YHCIIEHHOTO PELICHUS
oOpaTHBIX 3a/1a4
KHHEMAaTHKH
MaHUITYJIATOPOB

MPOBOANTH KHHEMATHYECKHH
AHAJIN3 MaHUITYJIAIUOHHBIX
poOOTOB B MapameTpax
JlenaButa-XaptenOepra
PUMEHSTh TUTIOBBIE
AJITOPUTMBI aHAJIN3a
KHHEMAaTHKH
MaHHUITYJIAIUOHHBIX pO6OTOB
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1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
6 cemecTp

KM-1. 3amura sadopaTtopubix padot. biok "HcciaeqoBanne norpemHocTeii pemennst
CJIAY"

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTr0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 17

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON padOTHI
ocyliecTBisieTcss B (popMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBarTeisl M0 MMOCTAHOBKE 3aJayu,
xonay eé BBIIIOJIHCHHUSA, aHAJIM3Yy PC3YJIbTATOB. Htorosas OLICHKA BBICTABJIACTCA IO COBOKYITHOCTH
OIICHOK 3 3aIllUThl KKJI0U 1a00paTopHOil pabOTHI.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
OTtBeTuTh Ha BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3anyaHupOBaHHbIE Bomnpocel/3aganust 17 IpoOBEPKU
pe3ynbTatel  00y4eHUs
10 JUCUIUTUINHE

3HaTh: METOJbl aHAJINU3a
IIOTPEUIHOCTEN PEIICHUS
yYpaBHEHUU npu
HaJIU4MK TOIPEIIHOCTEN
MCXOJHBIX TAaHHBIX

1.YT1o Takoe BeKTOpHast HoOpMa?

2.Kakue Bubl BEKTOPHBIX HOPM BbI 3HaeTe?

3.Yto Takoe MaTpu4Hasi Hopma?

4.Kakue BUbI MAaTPUUHBIX HOPM BBl 3HaeTe?

5.YTo Takoe 4nuciao 00yCIOBICHHOCTH MAaTPUILIbI?

6.Kak 4ncio o0yciioBI€HHOCTH XapaKTepu3yeT BIHUSHHUE
MOTPEIIHOCTEN NCXOAHBIX IaHHBIX Ha pemenne CJIAY?

7.Kakue ¢pynkuuu B marematnueckux nakerax MATLAB, Scilab
WCIIOJIb3YIOTCS JIS1 BBIYMCIICHHSI BEKTOPHBIX M MATPUYHBIX HOPM,
yycia 00yCIOBICHHOCTH MAaTPUIIbI?

YMeTh: aHaNIU3UpPOBATh
MOTPEIIHOCTH  PELICHUS
ypaBHEHUHU npu
HaJIU4MK TOIPEIIHOCTEN
MCXOJHBIX TAaHHBIX

1.Haiinure k-nHopmy Matpun A, B, A+B, AB. IlpoBepbTe
BBITIOJTHEHHE CBOMCTB MaTPUYHBIX HOPM:

-1 2 1
A= 5 5 —4],&nbsp;&nbsp;B
—13 0 4
10 —-25 4
=|-8 5 12 |, &nbsp; &nbsp; k = 1.

10 —15 42
2.

Pemmth 00paTHYIO 33134y 0 CKOPOCTSX IUIOCKOTO TPEX3BEHHOTO
MaHUNYJSATOpa 71 3aJaHHONW KOH(PUTYPALIUU: 110 U3BECTHBIM
KOMITOHEHTaM CKOPOCTH BBIXO/IHOTO

3BeHa V., &nbsp; Vg, &nbsp; w3, HaliTH BEKTOP CKOPOCTEH B

COYJICHEHHUAX . PemnTh cucreMy ypaBHEHHMI KHHEMATUKH [q =
v, &nbsp; &nbsp; v = Vax Vay w3;)T, 6e3 morpemmnocreii, a

TAK¥KEC C NOTPCHIHOCTAMU ITPABBIX yacTei: ]CI(l) =v+

Av(qy, &nbsp; &nbsp; ] qz) = v + Av(yy. IpoBepbTe BBINOIHEHNE
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKH
pe3ynbTaThl  O0y4YeHUS
10 TUCIUIUINHE

TeopeMbl 00 oreHkH norpemrHocter pemenus CJIAY. Ouenute
guciio odycnosieHHocTH MaTpuilsl CJIAY metomom
CTAaTUCTUYCCKUX MCIILITAHMI,

[Toyemy MOTpeNTHOCTH peUISHUs TPUHUMAIOT OOJIBIIKME 3HAYCHUS
MIpU HE3HAYUTEILHOM U3MEHEHUU MPABON YacTH?

Figure 1 KuHemaTtmMueckaa cxema maHunynatopa

Inna nepporo 3pena: [ = 1.5 M.
a) 6, =90°, By =87, d3 =0.5mMm,

0.9463 0.0022 0.0786
v=| —1051 |, Ayy={ 0087 |, Avyg= 0.0269 .
2. 0.046 —0.0557

b) 91 = 90°, 92 = 180°, G’fg =0.5 M,

1. —0.0894 —0.0447
v = 1. 5 Al‘“) = 0. . Al‘(g) = 0. .
2. —0.0447 0.0894

Figure 2 Mpumep UCXOAHDbIX AaHHbIX

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6binonnenus snanus: OTBETHI MOTHBIE, JOTUYECKH 000CHOBAHHbBIE, HE
cojiepkat ouIMOOK. BBINOIHEHBI U 3aIIMIIEHbI Bce paboThI OJI0Ka.

Oyenxa: 4 («X0poILI0»)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu vinonnenus snanus: OTBETHI MOJTHBIE, JIOTHIECKH 000CHOBAaHHEIE,
coJiepkat HeOOJIbIIOE KOJTMYECTBO OMIHMOOK. BBIOIHEHBI 1 3aIMIIEHbI Bce pabOThI OJI0Ka.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoneHuss 3uanus: OTBEThI HENOJTHBIE, COJIEPKAT OITHOKH.
BhImosiHeHb!I ¥ 3aluIIeHbl Bce paboThl 0J10Ka.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanus: OTBETH (hparMeHTapHbIe, CoJiepXkKaTt rpyobie
omn6Oku. He Bce naboparopHbie paboThl 6J10Ka BBHIIOJHEHBI WIIH 3alllUIICHbI.
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KM-2. Pemtenue CJIAY MeToa0M XO0JEIKOI0

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 8

IIpoueaypa mnpoBeaeHHsi KOHTPOJIBbHOIO MeponpusaTus: Pabora mnpoBoauTcs B  4ackl
ayJIMTOPHBIX 3aHATUH (JTAOOPATOPHBIX pabOT) B TCUCHUH JIBYX aKaJeMHUYECKIX YacOB.

Kparkoe congep:kanue 3aiaHus:
Pabota coctrout u3 3agauu Ha pemenne CJIAY meronom Xoneukoro.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3armmaHupOBaHHBIC PE3yNbTaThl O0yueHHUs 1o | Bompockl/3aianus At IPOBEPKU
JMCIIATUTAHE

YMeTb: INPUMEHATb METOABl  MaTPUYHBIX 1.Pemmuts CJIAY Ax = b metogom
pa3JOKEHUN I pEIIeHUs 3a7ad JUHEHHOU XoJIeKoro:
anreOpsI [ 9 -9 9 27 —9]
| =9 10 —-11 28 8 |
A=l 9 —-11 14 -31 -6|,b
l—27 28 —31 87 27J
6§9 8 —6 27 24
| 66 |
=| 75 |
I—203I
—47
2.Pemute CJIAY Ax = b MmeTomom
XOJIELKOro:
[ 4 —4 4 —-12 —4]

—4 13 =22 21 -5
A= 4 —-22 41 =32 151,b
—-12 21 -32 50 4 J
—4 -5 15 4 24
[ 28
—91 |
=1 159 |

B

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 6blnoHeHus 3Hanus: TIoCTpOSHO MaTPUYHOE Pa3JI0KEHHE, PEIICHBI
MIPOMEKYTOUHBIC CUCTEMbI YPaBHCHUN

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6blnoaHeHus 3nanus: IIoCTpOSHO MaTPUYHOE Pa3JIoKEHHE, B PEIICHUH
MPOMEKYTOUHBIX CUCTEM YPAaBHEHHI MOTYT OBITh OT/ICIbHBIC OIIUOKH

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6bInoIHeHUs 3Hanus: MaTpruaHOoe pa3IoKeHHEe TIOCTPOCHO C
OLIMOKaMH, PEIICHUE MPOMEKYTOYHBIX CHCTEM YPaBHEHUI HEMOIHOE WITH OIIMO0YHOE
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blNOJIHeHUs 3HaHus: PellieHne coepKuT rpyoble OlMOKY, pelieHne
OTCYTCTBYET HJIM BBIIIOJHEHO B HEJJOCTATOYHOM 00BEME

KM-3. Pemmienue CJIAY metoaom LU-pa3no:xxkenus 0e3 BbIOOpa Beyliero 3JieMeHTa

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOr0 MeponmpusaTus: PaGota mnpoBomuUTCS B Yachl
ayJIUTOPHBIX 3aHATUH (J1JAOOPATOPHBIX pabOT) B TEUCHUH JIBYX aKaJEMHUYECKHX YacOB.

Kpartkoe conep:xanue 3aganusi:
Pa6ota cocrout u3 3amaun Ha pemenue CJIAY meromom LU-paznoxenus.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3ynbpTaThl | Borpockl/3ananus s IpoBepKu

00y4eHUs IO TUCIUILINHE

YMeTh: MPUMEHSTh METOJIbl MAaTPUYHBIX 1.Pemute CJIAY Ax = b metonom LU-

pa3loOKEHUN  JUIS  pelleHus  3aaad paznoxeHust 63 BBIOOpa BEAYIIETO AJICMCHTA:

JIMHENHOM anreGpsb [-6 —-18 -9 1 37 [ 36
|12 30 6 —-16 -2| | —60]|

A=l-6 -6 9 4 1l,b=|16]|

12 24 6 -22 -7] |-55]
-6 -6 -3 14 3 J 22 J

2.Pemute CJIAY Ax = b meronom LU-

paznoxeHust 63 BBIOOpa BEAYIIETO PICMCHTA:
-6 18 18 -12 -39 [ =30

[-12 30 54 -28 —10| | —34|
A=|12 -54 12 4 -12|,b=| 128
~12 42 6 —34 -15 ~110
6 —30 36 30 11 106

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 6blnoaHeHus 3Hanus: 110cTpoeHO MaTpUYHOE Pa3I0KEHHE, PEIICHBI
MIPOMEKYTOUHBIE CUCTEMBl ypaBHEHUH

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 8blnoaHeHus 3Hanus: 110cCTpoeHO MaTpUYHOE Pa3I0KEHHE, B PEIICHUH
IPOMEXKYTOUHBIX CUCTEM YPAaBHEHHI MOTYT ObITh OTJENIbHBIE OLTHOKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6bInoIHeHUs 3Hanus: MaTpruaHOe pa3IoKeHHe TIOCTPOCHO C
OLITMOKaMH, PEIICHUE TPOMEKYTOYHBIX CUCTEM YPaBHEHUH HETIOJHOE WK OMIMO0YHOE

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy 6blNOIHeHUs 3HaHusA: Pellienne colepKuT rpyoble OlMOKH, perieHre
OTCYTCTBYET WJIM BBITIOJTHEHO B HEJAOCTATOYHOM 00BEME.
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KM-4. 3ammura 1adoparopubix pador. biok "Pemenue CJIAY meronamm MaTpu4HbIX

pasjioxeHui"

®opmbl peasuzanun: CMmemanHas Gopma
Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeaeHHsI KOHTPOJIBbHOIO0 MEpPONPHUSITHS:

3amura nabopaTopHOW pabOTHI

oCymIecTBsieTcss B (OopMe OTBETa CTYJEHTAa Ha BOIPOCHI MPEMOaBaTess M0 MOCTAaHOBKE 3aJayH,
X0y €€ BBITIOJIHEHUS, aHAIM3y pe3yJbTaToB. MTOroBas oleHKa BBICTABISETCS MO COBOKYIMHOCTH
OIICHOK 32 3aIlUTHl KKI0H J1aO0opaTOpHOU pabOTHI.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:

OTBeTHTH Ha BOITPOCHI, 3aJaHHBIC ITPEIIOAaBaTCICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aHHaHI/IpOBaHHHC PE3YJIbTAThL BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06yquH$I IO JUCHUIIJIINHE
3HaTh: MCTOBI IIPUMCHCHHA 1. Kakune (1)YHKI_II/II/I B MaTCMaTHYCCKHUX IMaKETax

OCHOBHBIX MATPUYHBIX Pa3I0KECHUM
B 3a/1a4ax JIMTHCHHOU anreOpsl

MATLAB, Scilab ucnons3yroTcs 1Jist peleHus
CIIAY?

2.YUto Takoe MaTpUUHOE pa3iokeHue XO0iIeuKoro?
3.Ilepeuncnure ocHOBHBIE 3Tanbl pemenus CIIAY
METOI0M XOJIELKOTO.

4.Kakue pyHKIIMM B MaTEMaTHUECKUX MAaKeTax
MATLAB, Scilab ncnons3yroTces 11t HOCTPOCHHUS
pasioxeHus: X0JenKoro?

5.YTo Takoe CUHTYJIIPHOE Pa3I0KEHUE MATPUIIbI?
6.Ilepeuncnure ocHoBHBIE Tansl pemenus CJIAY
MetoaoM SVD-paznoxeHus.

7.Kak BBIYMCIUTD HOPMY MAaTPHIIBI U €€ YUCIIO
00yCIIOBIIEHHOCTH, 3Hasl CHHTYJISIpHbIE uncia?
8.Kakue QpyHKIIMU B MaTEMaTHYECKUX MaKeTax
MATLAB, Scilab ucnone3ytorcs a1 HocTpoeHus
CUHTYJIIPHOTO Pa3JIOKEHUS U HAXOXKICHUS
CUHTYJIIPHBIX 4ncen?

9.9t10 takoe LU-paznoxxenne marpuisl?
10.ITepeuncnute ocHOBHBIE ATanbl pemeHuss CJIAY
MeronoM LU-pasnoxeHus.

11.Chopmynupyiite yciaoBrue paboTOCIIOCOOHOCTH
Merona LU-pasnoxenus.

YMeTh: HCIIOIB30BATH TPOTrPaMMHBIE
MAKeThl I YHUCIECHHOIO PpELICHUs
JIMHENHBIX YPABHEHUN

1 2 3
1.Petute CIAYAx =b,A=|6 5 4 |,b=
7 8 10
-1
2 | BMATLAB unn Scilab.
0
10 1 =2
2. Pemmmre CIAYAx=b,A=|1 24 1]|,b=
-2 1 10
-1
2 | metogom Xomenkoro 8 MATLAB unn Scilab.
0

3.Iloctpoiite SVD-pasnoxenne Matpuus 4 =
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

1 2
-6 5

_3 4] B MATLAB wunu Scilab.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku ebinoaneHus 3uanusa: OTBETHI OJIHBIE, JOTHUYECKH 000CHOBAaHHbBIE, HE
cojiepkat omrOOK. BBITIOTHEHBI U 3aIIUIICHBI BCe JIAO0OpaTOpHBIE pabOTHI OJI0KA.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binonenus 3uanus: OTBETHI MOJTHBIE, JOTHUYECKH 000CHOBAaHHBIE,
coJiepkat HeOOJIBIIOE KOJTMYECTBO ONIMOOK. BEITIOTHEHBI 1 3aIIUIIEHBI BCe JTA0OpaTOPHBIE pabOTHI
0J10Ka.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu vinoineHus sHanus: OTBEThl HEMOJIHBIE, COJEPKAT OLUTHOKH.
BrinonHeHs! 1 3alMIIEeHbI Bee 1abopaTopHbIe paboThI OJI0Ka.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuku evinonenus 3uanusa: OTBETH (hparMeHTapHbIE, COJEpKAT rpyObIe
omnOku. He Bce taboparopHbie paboThl 0J10Ka BBINOJIHEHB! WK 3amuiieHbl. CTyJeHT moka3ai
He3HaHue anroputMoB pemieHus CJIAY uny HeyMeHue peaan30BbIBaTh 3TU aJITOPUTMBI B
MaTEMaTUYECKUX MTAKETaX.

KM-5. Ilpumenenne MHK a5 annpokcuManuu Ta0JIM4YHOM 3aBUCUMOCTH. CTeneHHOMH
oa3muc

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpusitusi: KourponsHas pabota

Bec koHTpoabHOr0 Meponpustusi B BPC: 9

IIpouenypa mnpoBeneHHsi KOHTPOJIBbHOr0 MeponpusaTHsa: Pabora BBIIOJHSETCS B 4achl
71a00paTOPHBIX 3aHATHH B TeueHUH 90 MUHYT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
3aI[aHI/Ie COCTOMUT M3 3a/la4r Ha alllIPOKCUMAINUIO TaOJIUYHBIX JaHHBIM I10 MHK ¢

HCIIOJIb30BAHUEM CUCTEMbI HOPMAJIBHBIX ypaBHeHHﬁ.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3anmaHupoBaHHbIE pe3ysbTaThl | Bornpockl/3aganus s npoBepKu
00y4YeHHsI 110 TUCHUTUIMHE

YMeTh: TPUMEHSTh aJTOPUTMBI 1.JTana TabnuvHast 3aBUCUMOCTB V) (X} ).
anmpOKCUMAaIUU  QYHKIUH U Hcnonp3ys MHK, mocTpouTh anmpoKCUMHUPYOIIUE
TaOJUYHBIX 3aBUCHMOCTEMH ¢yHKIMYU B cTeneHHbIX 6asucax {1, X} u {1, X, X?} .

Haiitn n cpaBanTe CKO NMOTY4YEHHBIX alllpOKCHMAHTOB.
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3annaHupoBaHHbIE pe3ynbTaThl | Bompockl/3ananus s npoBepku
00y4YeHUs 10 TUCITUTINHE

3 1 2 3 4 5 6 7 8 9 10
Xe -4 -3 -2 -1 0 1 2 3 4 5
Y. -99 —-01 —-63 —96 —64 34 01 122 136 15

Eo1 2 3 4 5 6 7 8 9 10
Xy =6 =5 —4 -3 -2 -1 0 1 2 3
Y, 37 39 -27 -4, -1.8 -32 -26 —-99 —-109 -189

Figure 3 Mpumepbl NCXOAHDbIX AAHHbIX

2.IToctpouTs rpaduk anmpoKCUMaHTa Ha OHE UCXOAHBIX
JAHHBIX B MATEMAaTHYECKOM IaKeTe.

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakmepucmuku 6blnoIHe s 3Hanus: Pacd€Tel mponsBeeHbl 0e3 OMMOoK,
HCIIOJIb30BaHBI KOPPEKTHBIE (OPMYIIBI, 0OPMIICHHE PAOOTHI CTPYKTYPHUPOBAHO M OTPAKALT
MOCTAHOBKY 3a/1a4H, X0 PCUICHUS U COACPIKUT BHIBOJIBI.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukuy 6blnoIHeHUs 3HaHus: Pacu€Tel Mpou3BeIeHbl C HE3HAYUTEIbHBIMA
OIIMOKaMH, HCIIOJIb30BaHbI KOPPEKTHBIC (hOPMYITbI, 0opMIIeHHE PabOThI HEAOCTATOUHO MOJTHO
CTPYKTYpPHUPOBAHO.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu blnoIHeHus: 3Hanus: PacdéTel MPOU3BEACHBI C TPYOBIMU OLTUOKAMU,
HCTIOJIb30BaHbI KOPPEKTHBIE POPMYITBI, 0POpMIICHHE PAOOTHI TUIOXO CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoaHe s 3nanus: Pacu€Tsl Mpon3BeeHbl ¢ pyObIMU OLIMOKaMH,
UCIIOJIb30BaHbI HEKOPPEKTHBIE POpMYIIBI, 0hopMIIeHHE padOTHI TIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIbI; 33JJaHHE CAAHO HE B CPOK HJIM BHITIOJHEHO HE MOJTHOCTHIO.

KM-6. lIlpumenenne MHK i1 anmpoxkcumManum Ta0 TMYHOM 3aBUCMMOCTH.
Tpuronomerpudeckuii 6azuc. CpaBHUTEJIbHBIH AHAJIN3 PelIeHUs] B Pa3JIMYHBIX fa3ucax

®opmbl peamsanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec konTpoabHOro Meponpustusi B bPC: 14

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MeponpusaTHsa: Pacu€rHoe 3amaHue BBIOJIHSAETCS
CTYACHTOM U cIa€Tcs Ha MPOBEPKY IpenojaaBatento. Ilpu HeoOX0oIMMOCTH MperoaaBaTelb 3a1aéT
YTOYHSIOIINE BOIIPOCHI 10 PEHICHUIO 3aJaHMUS.

Kpartkoe cogep:xxanue 3aganus:
PacuéTHoe 3aaHue COCTOUT U3 JIBYX 3aja4 10 alMpPOKCUMAINIO0 TaOIUIHBIX JaHHBIM 1o MHK
C UCTOJIb30BAaHUEM PA3TUYHBIX CUCTEM Oa3HCHBIX (pyHKIMHU. Pemienne 3aqad Ha HEKOTOPBIX
ATarax MnpeanoiaaracT UCIoIb30BaHNEe MPUKIAAHBIX MATEMATUUECKUX MTakeToB. B kauecTBe
MCXOIHBIX TaHHBIX MOT'YT HCIOJIb30BATHCSA U3MEPEHHUS C JATYMKOB PEAIbHBIX JUHAMUYECKUX
CUCTEM, IIOJIYYEHHBIE ITPU IKCIIEPUMEHTAIBHOM nocTpoeHun AUYX.
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KoHTpoJibHbIE BONIPOCHI/3aJaHHA:

3arIaHUpOBaHHbBIC Bomnpocel/3ananust st IpOBEPKU

pe3ysIbTaTh

00y4eHus o

JUCIUATUTAHE

YMerh: 1.lana TabnuyHas 3aBucumocts Yy, = f(Xy), roe f(x) -
UCIIOJIb30BaTh nepuouieckas GyHKIMsS ¢ U3BECTHBIM nepuoioM T = 211/ w.
pOrpaMMHEIE Hcnonszyss MHK, mocTpouTs anmpoKCUMUPYIONTUE PYHKIINH B
MaKEThI ISt TPUTOHOMETPHUYCCKUX

IpUOIIMKEHUS 0asucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} .
byHKIHH, Pemmts 3a1a4y, HCIOJIB3YSI METOIbI HOPMAJIbHBIX YPABHCHHIA,
MaTeMaTHYCCKOM CHHTYJISIPHOTO Pa3JIOKEHUs, ICEBA000PATHOM MATPHIIBI, @ TAKKE

00pabOTKH JaHHBIX

CTaHAapTHbIC QYHKIIMM MaTEMaTHUYECKOTO MaKeTa.
[Toctpouts rpaduky MOTYIECHHBIX alITPOKCHMAHTOB.
Haiitu u cpaBHuTh CKO MoNy4eHHBIX alllIPOKCUMAHTOB.

ko1 2 3 4 5 6 7 8 9 10
Xy —2. —-175 —-15 —-125 —-1. —0.75 —05 —025 0. 025 W=
Ye 2. 2. 1.5 0. -1. —05 05 1. 15 15

k 1 2 3 4 5 G 7 8 9 10
Xy =35 -3 -25 -2 -15 -1. =05 O 0.5 1 w=
Yy —-05 -15 -25 —-35 -35 -25 —-15 —05 —05 —-1.5

S

Figure 4 Mpumepbl NCXOAHBIX AAHHbIX

2./lana TabnuuHas 3aBUCUMOCTb Yy, = f(X}), roe f(x) -
nepuoauieckas GyHKIUsS ¢ U3BECTHRIM niepuosioM T = 21t/ w.
Hcnons3ys MHK, moctpouts anmnpokcumupytomue QyHKINHT B
TPUTOHOMETPHUYECCKUX

0asucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} ,
crenenrom Oasuce {1, x, x2, ... xN} u 6a3uce MHOTOUNEHOB
Yeowmésa {Ty, Ty, ... Ty_1}

OmnpenenuTh MUHUMAITbHOE 3HaYeHUE N, IIPH KOTOPOM
NOJMHOMHAIIBHAS alIIPOKCHMAIHS Ja&T TaKylo )K€ TOYHOCTh, YTO U
TPUTOHOMETPHUYECKASI.

Omnpenenuts N, npu kotopom 3agada MHK B ctenenHom 6a3uce
TEpSACT BBIYUCIUTEILHYIO YCTOHYMBOCTD, IIPOUILTFOCTPUPOBATH ATOT
¢axT rpaduxamu.

[MocTpouTh rpadMKK MOTYYSHHBIX alIPOKCHMAHTOB.

Haiiti 1 cpaBHUTH yKcia 00yCIOBICHHOCTH 3a/1auil B IEPEUNCICHHBIX
0a3ucax.

kX Y kX Yi
1 11. -338 11 13, -1.24
2 112 —-3.06 12 132 -1.36
w=3 3 114 -2.76 13 134 —184
4
5
6
7

=

X Y kX Yi

15, —2.94 31 17. —1.36
152 —2.7 32 172 -1.68
154 242 33 174 —1.82
15.6 —2.12 34 176 —2.64
158 —1.04 35 178 —2.34
16. —0.78 36 18, 26
16.2 0.6 37 182 —3.06
16.4 —0.32 38 184 —3.42
16.6 —0.68 39 186 —3.44
16.8 —0.6 40 188 —3.02

11.6 —-2.16 14 13.6 —2.36
5 11.8 —1.6 15 138 -248

12. -0.94 16 14. —2.64

122 -0.22 17 142 -3.08
8§ 124 -0.14 18 144 -3.14
9 126 -06 19 146 -3
10 128 -0.52 20 148 -—3.24

WD N N N D
S @SOS B

Figure 5 Mpumep ncxoaHbIX AAHHBIX

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
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Onucanue xapakmepucmuku 6blnoaHeHus 3nanus: Pacu€rsl nmponsBeaeHsl 0e3 ommooK,
HCIOJIb30BaHbl KOPPEKTHBIE GOPMYIIbI, 0opMiIeHHE PAOOThI CTPYKTYPHUPOBAHO U OTPAKAET
MMOCTAaHOBKY 3aJ1a4M, XOJ] PEUICHUS U COICPKUT BHIBOJIBI.

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bInOIHeHUs 3HaHusA: PacdéThl IPOU3BEICHBI C HE3HAUYNTEIbHBIMU
OIIMOKaMH, HCIIOJIb30BaHbI KOPPEKTHBIE (OPMYIIbI, oopmileHHE pabOThI HEAOCTATOUHO MOTHO
CTPYKTYPHPOBAHO.

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmukuy 6blnoIHeHUs 3Hanus: Pacy€Tsl Mpon3BeaeHbI ¢ TPyObIMU OIIHOKaMH,
UCTIOJIB30BaHbI KOPPEKTHBIE (hopMyITbl, 0hopMiIeHHE paOOThI TUIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuku 6blnoIHeHUs 3Hanus: Pacd€Tbl Mpon3BeaeHbI ¢ TPyObIMU OMIHOKaMH,
UCIIOJI30BaHbI HEKOPPEKTHBIC (hOPMYITbI, 0OOopMIIeHHE PabOTHI IJIOX0 CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIbI; 33JJaHHE CAAHO HE B CPOK HJIM BBHITIOJTHEHO HE IMOJTHOCTBIO.

KM-7. 3amura sadopaTtopusbix padot. biok "IIpudaunkenne pyHkumii u
MaTeMaTH4ecKas o0padoTka JaHHBIX'

®opmbl peanusanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 12

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1abopaTopHOM pPabOTHI
ocymiecTBisieTcs B (opMe OTBETa CTYAEHTa Ha BONPOCHI MPENOJaBaTelsl MO IMOCTAaHOBKE 3aaqH,
X0Jly €€ BBINOJHEHHUS, aHAIN3Y pe3yibTaToB. MITOroBas oleHKa BBICTABIISETCS MO COBOKYIHOCTH
OLICHOK 3a 3alllUThl KayKJ01 1a00paTopHOil pabOTHI.

Kparkoe conep:kanue 3aaHus:
OTBETUTH Ha BOMPOCHI, 33 JaHHBIC MTPEII01aBaTEIIEM.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anygaHupOBaHHbIE Bonpocel/3aganus 11t IpoBepKH

pe3yabTaTel OOydYeHHUs 110

JTUCIUIUINHE

3HaTh: METO/IbI 1.OcHoBHas uxes MeToqa HauMeHbux kBaapatos (MHK).
npuOIKeHns QyHKIUN 2.Yrto Takoe HopManbHble ypaBHeHuss MHK?

3.Yto Takoe mMaTpuIia riaHa?

4.Kak nonyunts HopMasibHble ypaBHeHUs: MHK, 3Has maTpuna
IUTaHA ¥ MAaCCHUB 3HaYeHUN PyHKIUU?

5.I1ouemy s penieHnst HOpMaabHBIX YPAaBHEHUN MOKHO
MIPUMEHSTh METO X0JIEKOTr0?

6.0Onummre anroput™ pemenns 3agaun MHK metonom
MICeB1000PATHON MaTPHIIBI.

7.B 4€M COCTOUT MOCTAaHOBKA 3a]a4l MHTEPIIOIALUN?

8.Kak mocTponTh MHTEPNOIAMOHHBIN MHOTOWIEH Jlarpanxka?
9.Yto Takoe KyOHueckuil crutaiH?

10.ITepeuncinte OCHOBHBIE ATaNbl PELICHUS 334a4 CIUIalH-
WHTEPIIOSLHH.

11.Kakue @pynkiun B MaTematuueckux nakerax MATLAB,
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl OOYYECHHS TIO
JUCITUILINHE

Scilab ucnone3yrores st perenus 3agaun MHK?
12.Kakue ¢pynkuuu B MmaTemaTudeckux nakerax MATLAB,
Scilab ncnonb3yroTes A1 pemeHus 3a1a4 WHTEPIIOJISIIAN?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6binoaneHus 3uanus: OTBETHI OJTHBIE, JOTHUYECKH 000CHOBAHHbBIE, HE
cojiepkat onOOK. BBITIOITHEHBI U 3aIIUIICHBI BCe JIAO0OpaTOpHBIE pabOTHI OJI0KA.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binonenus 3uanus: OTBETHI MOTHBIE, TOTHYECKH 000CHOBAaHHBIE,
coJiepKaT HeOOJIBIIOE KOJTMYECTBO ONIMOOK. BEITIOTHEHBI 1 3aIUIICHBI BCe JTA0OpaTOPHBIE pabOTHI
0J10Ka.

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu evinoineHus sHanus: OTBEThl HEMOIHBIE, COJEPKAT OLUTHOKH.
BrinonHeHs! 1 3alMIIEeHbI Bee 1abopaTopHble paboThI OJI0Ka.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuku evinonenus 3uanusa: OTBETH (hparMeHTapHbIE, COJEpKAT IpyObIe
omnOku. He Bce mabopaTopHbie paboThl 0JI0Ka BHIMOIHEHBI WK 3alUIIeHbl. CTYASHT MoKa3al
HE3HAHWE AJITOPUTMOB MPUOIVKCHIS (PYHKIIMIA WM HE3HAHUE METOJIOB PEaTH3aIH ITUX
AITOPUTMOB B MATEMAaTUYECKUX MTAKETaX.

KM-8. 3amura adoparopusix padort. biok "MaTprnyHo-onepaTopHbie METOABI B
KMHeMaTHKe TBEépaoro teja'"

®opmbl peanusanun: CmentanHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
OCYILECTBIIsIETCS B (DOpME OTBETA CTYAEHTAa Ha BOIPOCHI MPENOAaBaTeNsl IO MOCTAHOBKE 3aJauH,
XOIly €€ BBIIIOJIHEHUS, aHAIN3Yy Pe3ybTaToOB. MTOroBas OL€HKAa BBICTABISAETCS 10 COBOKYITHOCTH
OLICHOK 3a 3alllUThl KayKJ01 1a00paTopHOil pabOTHI.

Kparkoe conep:kanue 3aiaHus:
OTBETHUTH Ha BOMPOCHI, 33JaHHBIC MTPEITOIaBaATECIIEM.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3aruIaHUPOBAHHBIE Bonpocei/3aganus 1jist mpoBepKku
pe3yabTaTel  00ydeHHus IO
JUCITUIUINHE
3HaTh: aJTOPUTMBI 1.YTo Takoe MaTpuIa HampapJsitomKuX KocuHycoB? Kak oHa
UCCIIEIOBAaHMSI KHHEMAaTUKH MCIIOJIb3YETCS IS OIIPEETIEHHS] KOOPANHAT TOYKU TBEPIOTO
IIPOCTPAHCTBEHHOTO Tena’?
JBUKECHUS 2.CBoiicTBa MaTpHIIbl HANIPABIISIOLUINX KOCHHYCOB.
3.Y10 Takoe OAHOPOIHBIE KOOPANHATHI TOYKH?
4.Kaxoii Bu uMeeT MaTpuIia OAHOPOIHOTO peoOpa3oBaHus?
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl OO0y4YEHHS TIO
JUCITUILINHE

5.3anummre GOpMYIIbI Ui MAaTPHUI] IIOBOPOTOB BOKPYT
KOOPJMHATHBIX OCEH.

6.Kak onpeenuth MaTpuily OAHOPOIHOTO MPeoOpa3oBaHUs s
BBIXOJHOT'O 3B€Ha MAaHUIYJISITOPA, 3HAsI MATPHUIIBI JUISI CMEXKHBIX
3BEHBEB?

7.4To Takoe yriibl phICKaHMsl, TAHTa)a, KpeHa?

8.Kak BbIpa3uTh MaTpuIily HalIPaBJIAIOIIUX KOCUHYCOB Yepe3
YIJIbl PHICKAHUS, TaHTaXa, KpeHa?

YMeTh: IPUMEHSTH TUIIOBbIE 1.PemuTh npsiMyto 3a7a4dy O IOJIOKEHUAX MAHUITYJISITOPA,
AITOPUTMBI aHanu3a MPUBEAEHHOTO Ha CXEME, UCIIOJIb3YI0 OCHOBHYIO (hOpMYyITy
KMHEMAaTUKH FEOMETPUH JBUKEHHUS U METOJl OJTHOPOAHBIX KOOPAUHAT.

MaHUMYJSIUOHHBIX POOOTOB : | /

Figure 6 Cxema maHunynsaTtopa

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI MOJIHbIE, JOTHUYECKH 000CHOBAaHHbBIE, HE
coJiepkaT ouIMOOK. BeIMoaHEeHBI U 3alMIleHb] Bee 1abopaTOpHbIE padOTHI OJI0KA.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETHl TOTHBIE, JJOTHUYECKU 000CHOBAHHEIE,
coJieprKaT HeOOJIBIITOE KOJTMYECTBO OMMOOK. BHIIOTHEHBI 1 3aIIUIIICHBI BCE JIA0OpATOPHBIC PAOOTHI
6J0Ka.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe évinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoneHuss 3uanus: OTBEThI HENOJTHBIE, COEPKAT OITHOKH.
BbIMoTHEHBI 1 3aIUIICHBI BCE TAOOpAaTOPHBIC paObOTHI OJI0KA.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanus: OTBETH (hparMeHTapHbIe, CoJepXkKaT rpyoble
omn6Oku. He Bce maboparopHbie paboThl 0J10Ka BBIMOIHEHB! WIIN 3aLUIIIEHBI.
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7 cemecTp

KM-1. Pemienne npsiMoii 3a/1a4u 0 MOJIOKEHUAX B mapamerpax JlenaBura-
Xaprenbepra

®opmbl peanausanuu: [luceMennas padora
Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora
Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeleHHsi KOHTPOJIbHOro MeponpusaTus: PaGota mnpoBoauTcs B Yachkl

ayJIMTOPHBIX 3aHATUH (JTAOOPATOPHBIX pabOT) B TCUCHUH JIBYX aKaJEMHUYECKIX YacOB.

KpaTkoe conep:kanue 3a1aHusi:

Pabota coctouT U3 peuieHus npsMoiu 3a1a4yu KHHEMaTUKU IPOCTPAHCTBEHHOI'O MAaHUITYJISTOPA.

CucTeMbl KOOPJIMHAT 3BEHBEB M 0000IIEHHBIE KOOPAUHATHI BBOSTCS MO aJITOPUTMY
HenaBura-Xaprtenoepra.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThL BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06y‘I€HI/I$I IO JUCHUIIJIINHE

YMmeTs: MIPOBOJIUTH 1.PemuTe npsiMyto 3aauy O MOJOKEHUSX MAHUITYIIATOPA
KMHEMaTUYeCKUI aHaIu3 METOI0M OAHOPOIHBIX MPEOOpa3OBaHMIA B TapaMeTpax
MaHUNYJISIUOHHBIX POOOTOB B HenaButa-XaptenOepra.

rapameTpax JlenaBura- — ]

Xaprenoepra

X

2.Pemmte npsmyto 3a7adqy O MOJIOKEHHUSIX MaHHITYJISITOPA
METOJIOM OAHOPOIHBIX MpeoOpa3zoBaHUil B MapaMeTpax
JHenaBura-Xaprenoepra.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmukuy 6bINOIHeHUs 3HaHUs: 3aJaHue BHITIOTHEHO B ITOJTHOM 00BhEMeE

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HaHUA: 3aJaHle BBIIIOIHEHO B MIOJIHOM 00BbEME,
MPUCYTCTBYIOT adpupMeTniyeckre ommOKu

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
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Onucanue xapakmepucmuku 6blnoaneHus 3uanus: IIpucyTcTByI0T omiMOKHM B TOCTPOCHUH MaTPHIL
npeoOpa3oBaHus KOOPIUHAT U UX KOMIIOHEHT WJIM 3a/1a4ya pelieHa MpaBuIOHO TOJIBKO OJTHUM

CII0cCO00M

Oyenka: 2 («HEyTOBIECTBOPUTEIHHOY)

Onucanue xapakmepucmuku 8bINOIHeHUs 3HaHUsA: Pelienne coepKuT rpyobie ommoOKH, perieHue
OTCYTCTBYET HJIU BBIIIOJHEHO B HEJOCTATOYHOM 00BbEME. CTYICHT IPOIEMOHCTPUPOBAJI HE3HAHUE
ITOPUTMA IMIOCTPOSHUS CHCTEM KOOPAMHAT W/WUJIM HEYMEHHE ONPEIeNIATh apaMmeTpsl JleHaBuTa-
Xaprenoepra.

KM-2. 3ammTa sadopatopubix pador. biok "Kunemarnka MaHuNyasiiMOHHbBIX

podoToB"

®opmbl peaquzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponpusiTusi: 3ammra 1a00paTopHON PabOTHI
ocyliecTBisieTcss B (hpopMe OTBeTa CTYACHTa Ha BOMPOCH MPENoiaBaTeisl M0 MOCTAHOBKE 3aayu,
X0y €€ BBITIOJIHCHHS, aHAIM3y pe3yJbTaToB. MTOroBas oieHKa BBICTABIISETCS MO COBOKYITHOCTH
OIICHOK 3 3alllUThl KKJI01 1a00paTopHOil pabOTHI.

KpaTKOC CodcpsKaHME 3aJaHUs:

OTBeTHTH Ha BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTAaThI 06y‘IeHI/I${
IO JUCHMITJIMHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: JITOPUTMBI IpeCTaBICHUs
KMHEMaTUKU MaHMITYJISILIMOHHBIX POOOTOB
B napametpax JlenaButa-XapreHoepra

1.Chopmynupyiite anroputM NOCTPOCHUS
CUCTEM KOOpPJMHAT 3BEHBEB M0 aJITOPUTMY
JlenaButa-XapreHoepra.

2.Kakue napaMeTpbl UCHOIb3YIOTCS IS 3aJaHMs
B3aMMHOTI'0 PACIIOJIOKEHMSI CUCTEM KOOPAMHAT B
npencrasienuu [lenasura-XaprenOepra?
3.3anumunTe BeIpaXKEHHUE I MaTPULIbI
OJIHOPOJHOTO IIpeoOpa3oBaHusl B HapaMeTpax
JlenaBuTa-XapreHoepra.

4.ChopmynupyiiTe MOCTaHOBKY MPSIMOM 1
0o0paTHOM 3a1a4 0 CKOPOCTSX MaHUITYJISATOpPA.
5.Yto Takoe sikoOMaH MaHUIyasATOpa?

6.Kakoit ¢pusnueckuil cMbICI UMEIOT CTOJIOLBI
saKobunana?

7.3anuImuTe BEIpaXKeHNE 7151 KOMIIOHEHT
CKOPOCTH 3BE€HA MAHMITYJISITOPA B MAaTPUUHOM

dhopwme.

YMeTp:  OpoOBOAUTHL  KMHEMAaTUYECKUU
QHAIM3 U MOJCIMPOBAHUE  JIBUIKEHUS
MaHUTYJISIIUOHHBIX poOoTOB c
HCIIOJIb30BAHUEM IIPOTPAMMHBIX I1AKETOB

1.C momMo1pt0 TporpaMmbl, KCMOJIb30BAHHOM Ha
nabopatopHoii paboTe, mepectpoiite pabouyio
00JacTh MaHUMYJSATOPA C U3MEHEHHBIMU
OTpaHUYEHUSIMU HA YTJIbI IOBOPOTA 3BEHBEB.
2.C noMol1IbIo MPOrpaMmbl, HCIIOJI30BaHHON Ha
nabopaTopHOii paboTte, mepecynTanTe 3JeMEHTHI
sKOoOMaHa MaHUITYJIATOpA Ui KOH(UTypalui,
YKa3aHHOM NPENo/1aBaTeIeM.
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu 8binoaHeHus sHanus: OTBETHI MOTHBIE, TOTUYECKH 000CHOBaHHbIE, HE
cojiepkat omrOOK. BBITIOIHEHBI 1 3aIIMIIEHBI BCe TabopaTopHbIe paboTHI OJI0KA.

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuku 6blnoanenus sHanus: OTBETHI MOJIHbBIE, JJIOTHIECKH 000CHOBAaHHEIE,
cojiepkat HeOObIIOe KOJTMYECTBO OMIMOOK. BEIMOMHEHBI U 3aIIUIIEHBI BCe TaOOpaTOpHBIE pabOTHI
OJ0Ka.

Oyenka: 3 («yIOBIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinoneHus 3uanus: OTBEThl HENOJIHBIE, COJEPKAT OIIHOKH.
BeimosiHeHb! ¥ 3amuiieHsl Bee 1adbopaTopHbie paboThl OJ10Ka.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBEThl (hparMeHTapHbIe, CoepxkKaTr rpyoble
omm6ku. He Bce maboparopHbie paboTsI 010Ka BHINOIHEHBI WK 3aluiieHbl. CTyIeHT moKasam
HE3HaHUE AITOPUTMOB HCCIICIOBAHNS KHHEMATUKU MaHUITYJISITOPOB WIM HEYMEHHUE PEan30BbIBATh
9TH QITOPUTMBI B MATEMAaTHYECKUX MaKeTax.

KM-3. LU-pa3ioxeHue ¢ 4aCTUHYHBIM BHIOGOPOM BeIYIIEro 3J1eMeHTa

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec kouTposabHoro meponpusitust B BPC: 15

IIpouenypa npoBeaeHUsi KOHTPOJBLHOTO MeponpusaTusa: Pabora mpoBoauTCcs B  Yachl
ayJIUTOPHBIX 3aHATUH (J1TAOOPATOPHBIX pabOT) B TEYCHUH JIBYX aKaJEeMHYECKHX YacOB.

Kparkoe conepxanue 3ajanus:
Pabota cocrout u3 3agaun Ha pemenue CJIAY meronom LU-pa3noxeHus ¢ YaCTUYHBIM

BbIOOPOM BEAYIIETO 3JIEMEHTA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3angaHupOBaHHbIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
00y4YeHHs MO TUCITUIIINHE
YMeTp:  NpUMEHSATh  AJITOPUTMBI 1.Pemmute CJIAY Ax = b merogom LU-paznoxxenus ¢
YUCJICHHOTO  PEIICHUsS]  JIMHEHHBIX YaCTUYHBIM BEIOOPOM BEIYIIETO dJIEMEHTA!
YpaBHEHUN 18 11 27 -1 2

-9 6 33 0 21

A= -18 —-16 -12 -10 b= —10|
36 24 12 48 108

2.Pemute CJIAY Ax = b metonom LU-paznoxenus ¢
YaCTUYHBIM BEIOOPOM BEIYIIETO dIIEMEHTA.

-12 -9 17 -41 —86
A= 18 24 42 36 p = -78
18 6 —6 36| 30 |
36 24 12 48 —12

Onucanue MKAJbI OIICHUBaAHUA:

Oyenka: 5 («OTIUIHO)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 95
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Onucanue xapakmepucmukiy 6blN0OIHeHUs 3HanuA: MaTpuyHoe pas3IoXKeHne IOCTPOeHO 0e3
OIIMOOK, pelIeHrne TPOMEKYTOUHBIX CUCTEM YPaBHEHUN NIPABUILHOE

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukiy 6bIN0JIHeHUs 3HaHuA: MaTpuuHOe pa3IoKeHne IOCTPOeHO 0e3
OIKMOOK, pEIICHUE TPOMEKYTOUHBIX CHCTEM YPaBHEHUI HEMOJIHOE

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmukuy 6bIn0OIHeHUs 3HaHua: MaTpuuHOoe pa3IokKeHHe TTOCTPOCHO ¢
OIMOKaMH, pEIIeHUE MPOMEKYTOYHBIX CHCTEM YPaBHEHUI HEMOTHOE HITH OIIMO0YHOE

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoIHeHUs 3HaHus: Pellienne conep uT rpyobie omMOKy, perieHue
OTCYTCTBYET HJIU BBIIIOJHEHO B HEJOCTATOYHOM 00BEME.

KM-4. 3amuTa aa6oparopubix pador. biaok "Metoabl LU- u QR-pa3znoxennii"

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora
Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO0 MEpPONPHUSITHS:

3amuTta 1a00OPATOPHON PabOTHI

OCYHICCTBJIACTCA B (1)OpMe OTBCTA CTYACHTA Ha BOIIPOCHI IIPpEroAaBaTeisd IO IMOCTAHOBKE 3ala4u,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hroropas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH

OIICHOK 32 3aIlMThl KKI0H J1a00paTOpHOM pabOTHI.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

OTBeTHTH Ha BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YJIbTATHL
06y‘~I€HI/I$[ IO JUCHUIIJIINHE

Bomnpocsl/3aganus s npoBepKu

3HaTh: MCTOAbl pPCHICHUA CUCTEM

1.N3noxure ocHoBHBIE 3Tansl pemenus CJIAY

JIMHEHHBIX anredpanvecKux MeTo oM LU-pa3noxeHus ¢ 4acTUYHBIM BEIOOPOM
YPaBHEHUH BEIYLIETO 3JIEMEHTA.

2.Yto takoe QR-paznoxkeHrue MaTpuilbl?

3.Uznoxute ocHOBHBIE 3Tanbl perienus CJIAY

MeTogoM QR-paznoxenus (METOIOM OTPaKEHUN).
YMerTs: IPUMEHATH aJITOPUTMBI 1 2 3
YHUCIICHHOTO  PEUICHHWS  JINHEHHBIX 1.Pemnre CJIAY Ax =b,A=|6 5 4 |,b=
ypaBHEHUNU ) 7 8 -9

3 | merogom QR-paznoxenus B nakete MATLAB
—4
i Scilab.

2.Iloctpoitte QR-paznoxkenue marpunsl A =
1 2
4 3 | B makere MATLAB unu Scilab.
5 -6

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuku epinoanenus 3uanusa: OTBETHI OJTHBIE, JOTHUYECKH 000CHOBAaHHbBIE, HE
coJiepKaT OTMOOK. BBITIOTHEHBI M 3alTUIIICHBI BCE JTaOOpaTOpHBIE pabOThI OJI0Ka.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binoanenus 3uanusa: OTBETHI MOTHBIE, JOTHUYECKH 000CHOBAaHHBIE,
coJiepKat HeOOJIBIIOE KOJTMYECTBO ONIMOOK. BEITIOTHEHBI U 3aIIUIIECHBI BCe JTA0OpaTOPHBIE pabOTHI
O1oKa.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6binoneHuss 3uanus: OTBEThI HENOJIHBIE, COJIEPKAT OITUOKH.
BrInoTHEHBI 1 3alTUIICHBI BCe Ta00paToOpHbBIE padoThI O10KA.

Oyenka: 2 («HEyJOBIECTBOPUTEIBHOY)

Onucanue xapakmepucmuku evinonenus 3uanusa: OTBETH (hparMeHTapHbIe, COJEpKaT rpyObIe
omnOku. He Bce taboparopHbie paboThl 070Ka BBINOJIHEHB! W 3alluiieHbl. CTyAeHT IoKa3al
He3HaHue anroputMoB perieHus CJIAY unn HeyMeHue peaan30BbIBaTh 3TH AJITOPUTMBI B
MaTEMaTUYECKUX MTAKETaXx.

KM-5. Pemienue 00paTHOii 321244 0 CKOPOCTAX U30BITOYHOT0 MAHUITYJIATOPA

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoBLHOr0 Meponpusitus: Pemenue 3a1ay

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeleHMsI KOHTPOJBLHOro Meponpusitusi: PacuérHoe 3ahaHue BBIIOJHIETCS
CTYAECHTOM U cIa€Tcs Ha MPOBEPKY IpenojasaTeinto. Ilpn HeoOX0AMMOCTH IpenoiaBaTellb 3a1aéT
YTOUHSIOLIME BOIPOCHI 110 PEIICHHUIO 3a/1aHusl.

KpaTKOC CoA€cpiKaHuE 3alaHUA:
3aI[aHI/Ie HAIIpaBJICHO HA U3YUYCHUC PA3JIMYHBIX MCTOAOB YHUCIICHHOI'O PCIICHUA O6p8.THOI>i

3a/1a4¥ O CKOPOCTSIX N30BITOUHOTO MaHUITYJISITOPA.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3aIIaHUPOBaHHbBIE Bonpocel/3aganus 11t IpoBepKU

pe3yabTatel  OOy4YeHHs IO

JTUCIUIUINHE

YMeTh: NPUMEHATH METOJbI 1.1 MaHUIyIsITOpA, IPUBEAEHHOTO HA CXEME, PELINTD
YHUCIIEHHOTO peLeHUs 00paTHy!O 3a7ja4y 0 CKOPOCTSIX.

00OpaTHBIX 3a/la4 KHHEMAaTUKU Jlanbl 3HaYyeHUs 0000IIEHHBIX KOOPIMHAT, KOMIIOHEHT
MaHUIYJISTOPOB CKOPOCTH BBIXOJTHOTO 3B€HA, YINHBI 3BEHBEB.

Pemenue HeoOxoaumo nposecty Meroamu QR-pasznoxenus,
SVD-paznoxenus;, MHK ¢ nemndupoannem. CpaBHUTH
MOJTyYeHHBIE PE3YJIbTATHI.

«

bﬂr

v [ Qa4

Figure 7 Cxema maHunynaTopa
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus At MpoBEPKU
pe3ynbTaThl  OOYYEeHHS IO
JUCITUILINHE

2.JIns1 MaHUITYJIATOPA, IPUBEIEHHOTO HA CXEME, PELLUTh
0o0paTHyI0 3aa4y O CKOPOCTSIX.

Jlanbl 3Ha4yeHUs 0000MIEHHBIX KOOPIMHAT, KOMIIOHEHT
CKOPOCTH BBIXOJTHOTO 3B€HA, IITMHBI 3BEHbEB.

Pemenne Heobxoaumo nmpoectu Meronamu QR-paznoxeHus,
SVD-paznoxenuss, MHK ¢ nemndupoBanuem. CpaBHUTH

MTOJIYUYCHHBIC PC3YyJIbTAThHI.

Figure 8 Cxema maHunynatopa

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 8bInOIHeHUs 3HaHus: PacdEéTsl Tpon3BeaeHb! 6e3 OMMOOoK,
HCIOJIb30BaHbl KOPPEKTHBIE (POPMYIIBI, OPOpMIIEHHE PAOOTHI CTPYKTYPUPOBAHO U OTPaXKaeT
MTOCTAHOBKY 3a/1a4H, XOJ] PEIICHHS.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bIn0JIHeHUs 3Hanus: Pacd€Tbl NpON3BEIEHBI C HE3HAYUTEIbHBIMU
olMOKaMu, UCTOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, 0OpopmileHHE pabOThl HETOCTATOUHO MOJIHO
CTPYKTYpPUPOBAHO.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmukuy 6blnoIHe s 3Hanus: Pacd€Tbl MPon3BeIeHBI C TPyOBIMU OIHOKaMH,
UCIIOJIb30BaHbl KOPPEKTHBIE (HOpMYIIbl, 0hopMiIeHHE pabOTHI TNIOXO CTPYKTYPUPOBAHO.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanua: Pacu€rbl Iponu3BeeHb ¢ TpyObIMU OIHOKaMH,
MCITOJIH30BaHbl HEKOPPEKTHBIEC (POpMYIIbI, 0ohopmiIeHHE paOOTHI IIJIOX0 CTPYKTYPHUPOBAHO; 3a/IaHHE
CIIaHO HE B CPOK WJIU BBINIOJIHEHO HE MOJHOCTBIO.

KM-6. 3amura sadoparopubix pador. biok "Pemenne CJIAY o0mero suaa. Pemenue
00paTHOM 321a4M 0 CKOPOCTAX U30BITOYHOI0 MAHHUITYJIsAITOpA"

®opmbl peanusanun: Cmenrannas popma
Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MePONPHUSATHs: 3ammTa Ja0OpaTOpHOUW pPabOThI
OCYILIECTBIIsIETCS B (pOpME OTBETa CTyIEHTa Ha BOIMPOCHI MPENoaBaTeisi 0 MOCTAHOBKE 33JauH,
X0olly €€ BBINIOJHEHUS, aHAIMU3Yy pe3ybTaToB. MITOroBas oleHKa BBICTABISAETCS 1O COBOKYIHOCTH

OLICHOK 3a 3aIUTHI KO0 JJabOopaTOpHOU PabOTHI.

KpaTkoe conep:kanue 3a1aHusi:
OTBETUTH HA BOIPOCHI, 33 JaHHBIC MTPEII0IaBaTEIICM.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arnaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aianus s IpOBEPKU

00y4eHUs IO TUCHUILINHE

3HaTh: METOJbl PEIICHUS CHUCTEM 1.Yto Takoe nceBaopemenue CJIAY?

JTIUHEHHBIX anredpanvaecKux 2.YTo0 Takoe HOpMaJIbHOE MCEBIOPEIICHHE?
ypaBHEHUU c MaTpULlaMU 3.Kak HaifTu HOpMaIbHOE NICEBAOPEIIEHNE METOJJOM
MIPOU3BOJIBHOTO BUIA MceB1000paTHOM MaTpUILIbI?

4 Kak HailTu HOpMaJIbHOE TICEBAOPEIICHUE METO0M
SVD-pasnoxenus u QR-paznoxenus?

3HAaTh: METO/BI YHUCIIEHHOTO 1.Kakoii BUJy UMEIOT YpaBHEHUS! KHUHEMAaTUKU

peueHus 0o0paTHBIX 3a1a4 CKopocTeil u30bITouHOr0 Manumysstopa? Kak

KHHEMaTHKU MaHMITYJISTOPOB HOCTPOUTD IKOOMAH IJIOCKOI'0 MaHUIYJIsITOpa’?
CKoOJIbKO pelIeHui MOXXeT UMeTh oOpaTHas 3aj1a4a o
CKOPOCTSIX.

2.ChopmynupyiTe anropuT™M peieHus: o0paTHOM
3aJ]a4M O CKOPOCTAX U30BITOUHOTO MAHUITYIIATOPA
MetoaoM QR-paznoxkenus.

3.ChopmynupyiiTe anropuTMm perieHus oopaTHoOn
3a7]a4u O CKOPOCTSX N30BITOYHOTO MAHUITYJISITOPA
MeTooM SVD-paznoxeHus.

4.Kakue BbIpaxeHHs 715 ICEBI00OPATHON MaTpHUIIb
S1xo0u M30BITOYHOTr0 MAaHUMIYJIATOPA BaM U3BECTHBI?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue XapakmepucmuKu 6blINOJIHEHUs 3HARUA. OTBeTHI ITIOJIHBIC, JIOTHYCCKH O6OCHOB8.HHBIC, HC

coJiepkaT ouIMOOK. BhINoaHEHBI U 3a1MIleHb] Bee 1abopaTOpHbIE padOTHI OJI0KA.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETHI TOTHBIE, JJIOTHUYECKU 000CHOBAHHEIE,

coJiepKaT HeOOJIbIIOE KOJIMUECTBO OMIMOOK. BBINONHEHBI 1 3aIIUIIEHb] BCe TaOOpaTOpHBIE pabOThI

0JIOKa.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinoneHuss 3uanus: OTBETHI HENOJTHBIE, COIEPKAT OITHOKH.
BbINoTHEHBI 1 3aIIUIICHBI BCE TAOOpAaTOPHBIC paObOThI OJI0KA.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapakmepucmuku evinonnenus 3uanusa: OTBETH (hparMeHTapHbIe, CoJiepXkKaTt rpyobie
omnOku. He Bce nabopatopHbie paboThl 6J10Ka BHIMOIHEHB! WK 3auuileHbl. CTyIeHT moka3ai
He3HaHue anroputMoB pemeHust CJIAY obiero Buja uian He3HAHHE AITOPUTMOB PEIICHUS
0o0paTHO# 3a71a4H O CKOPOCTAX M30BITOYHOTO MAaHUITYJISITOPA.
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KM-7. YUncsienHoe peleHue HeJJMHEHBIX YPaBHEeHUH

®opmbl peanauzanuu: [luceMennas padora
Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora
Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro MepomnpusaTusi: PaGota mnpoBoauTcs B Yachkl

AyJUTOPHBIX 3aHATHH (JTaOOpaTOPHBIX paboT) B TEUEHUH JIBYX aKaJI€MUYECKHX YacCOB.
Kparkoe conepxanue 3a1aHus:
Pabota cocTouT U3 3aaun Ha YMCIEHHOE PELIEHUE HETMHEWHOTO YpaBHEHUS pa3IndHbIMU

crocobamu.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amnaHupoBaHHBIE — pe3yabTaThl | Borpockl/3ananus s IpoBepKU
00y4eHUs IO TUCHUILINHE

YMeTh: NPUMEHATH AITOPUTMBI 1.Yucnenno pemmure ypaBHenue sinx — (x — 1)? =
YHCIIEHHOT'O peLIeHns —1 metogamu npocrtoit urepanuu, HetoToHa, cexyux,
HEJIMHEHHBIX YpPaBHEHUI lNamniest. TouHOCT HAXOXKICHHS KOPHEU € = 1073,

2.Yucrenno pemure ypasHenne Vx + 2 — (x — 3)3 =
—4 meTonamu pocToit utepauuu, HetoToHa, CeKylmx,
Yeopiméa. TOUHOCTh HAXOXKIACHUS KOPHEH & = 1073,

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8binoIHeHUsA 3Hanus: 3alada KOPPEKTHO pelieHa BCEMH
MIPEITIOKEHHBIMA METOITAMU

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 6bINOIHeHUs 3HaAHUA: 3aa4a pellieHa BCEMH MPesI0KeHHBIMI
METOJIaMH, €CTh OT/ICITbHBIC HETOUYETHI U MOTPEIITHOCTH

Oyenka: 3 («ylOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTCyTCTBYET pelIeHne METOI0OM MTPOCTOM
UTEpaIH, BCE OCTAJIbHBIE METOIbl PEATN30BaHbI KOPPEKTHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuKu 6blNOJIHEHUS SHARUA. Pemenne COACPIKUT FPY6BI€ OHII/I6KI/I, PEIICHUEC

OTCYTCTBYCT WJIHA BBIIIOJIHCHO B HCJOCTATOYHOM o0BEMeE.

KM-8. 3amura nadoparopHbix pador. biok "YucieHHoe penieHne HeJMHeHHbIX
ypaBHeHuil"

®opmbl peanuzanun: Cvemannas Gopma
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora
Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MePONPHUATHS: 3ammTa JadopaTOpHOU pPabOThI
ocyliecTBIsieTcss B (hopMe OTBeTa CTYACHTa Ha BOMPOCHI MPEMOoaBaTeNsl MO MOCTAHOBKE 3a1adu,
X0y €€ BBITIOJIHCHHS, aHATM3y pe3yJbTaToB. MITOroBas OleHKa BBICTABIISIETCS 1O COBOKYITHOCTH

OLIEHOK 3a 3alUThI KaXJ0H JJabOpaTOpHON pabOTHI.
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KpaTkoe conep:kanue 3a1aHus:
OTBeTHTH Ha BONIPOCHI, 33aHHBIC ITPETIOJABATEIICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 11 IpoBepKu

00yYeHUS IO TUCIHUILINHE

3HaTh: METOAbl PEUICHUS CHUCTEM 1.YTo Takoe nuHEeNHas U CBEPXJIMHEHHAs CXOJUMOCTh
HEJIMHEHHBIX YpaBHCHUHN WTEPALMOHHBIX METOJIOB?

2.Kakue kpuTepuu 0CTaHOBA UTEPALIMI BaM U3BECTHBI?
3.KakoB anroputm perieHust HeIMHEHHOTO ypaBHEHUS
METOJIOM IpocToil urepanuun? Kakoil Bua umeer
YCJIOBHE MPEKpaIieHus uTeparui?

4.Kako#l Bu IMEIOT Pacu€THbIE COOTHOLIEHUS METOAA
Hprorona? KakoB ero reomerpuueckuid cmbici? Kakoit
BU/JI UMEET yCJIOBHUE NPEKPAIIECHUs UTEPALUNA?

5.Kakoii BuJl UMEIOT pacu€THbIC COOTHOIICHUS METO/1a
cexymux? KakoB ero reomerpudeckuii cmbicin? Kaxoit
BH/JI UMEET YCIIOBUE MPEKPALECHUS UTepaluii?

6.KakoB xapakTep CXOAUMOCTH METOA0B IIPOCTOM
utepauuu, Hetotona, cexymux, ["amnes, YeOpimeéra?
7.M3n0%1TE aNrOpuTM YUCIEHHOIO peleHus: 00paTHOMN
3a/1ayu O MOJIOKEHUSIX MeTo1oM HbroToHa.

8.M31m0KuTE aJrOPUTM YUCIIEHHOTO PELIeHUs] 00paTHOU
3a/1a4y O MOJIOKEHUSIX METO0M ONTUMU3ALINH.

Ymerts: HCIOJIb30BAThH 1.C momo11p10 mporpaMmbl, UCIIOJIB30BAHHOHN Ha
MIpOrpaMMHbIE MaKEThI JUIs nabopaTopHOii paboTe, PElIUTE ypaBHEHHE X° =
YHCJIEHHOTO PELICHUS] HEJIMHEHHBIX 8 meromom Herorona.

ypaBHEHUHU 2.C noMoIIbI0 POTrpaMMBbl, UCIIOJIB30BAaHHON Ha

nabopaTopHOii paboTe, PElIUTe YpaBHEHHE X° =

8 MeTooM CeKyIuX.

3.C momol1sko MporpaMMBbl, UCMOIB30BAHHOM Ha
nmabopaTopHoO# paboTe, pemunTe 00paTHYIO 33/1a4y O
MOJIOKEHUAX MeTofoM HeloToHa 715 yka3zaHHOU
IPEero/IaBaTeNIeM JIOKAIMU BBIXOJJHOTO 3BEHA.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6binonnenus snanus: OTBETHI MOTHBIE, JOTUYECKH 000CHOBAHHBIE, HE
cojiepkat oMOOK. BBINMOIHEHBI 1 3aIIUIIEHB] Bee JJabopaTopHbIe paboTh! OJI0KA.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku blnonnenus snanus: OTBETHI MOJTHbBIE, JIOTHYECKH 000CHOBAaHHBIC,
coJiepKaT HeOOJIBIIIOE KOJTMUYECTBO OMIMOOK. BEITIOTHEHBI U 3aIUIIECHBI BCE JTA0OpaTOPHBIE pabOThI
OJ0Ka.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ginonenus 3uanus: OTBEThl HEMOJIHbBIE, COJEPKAT OIIHOKH.
BrImioTHEHBI 1 3aIUIIEeHBI BCE JIa0OpaTOpHBIE paObOTHI OJI0KA.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
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Onucanue xapaxmepucmuxu evinoineHus: sHanus: OTBETH (hparMeHTapHEIE, COAEPKAT IPyObIe
omuOku. He Bce maboparopubie paboThI 0J10Ka BBITIOJIHEHBI WK 3auIneHbl. CTyICHT moka3as
HE3HAHWE AJITOPUTMOB PEIICHUS HETMHCWHBIX YPAaBHEHUH WM HE3HAHUE aJITOPUTMOB YHCIEHHOTO
pelieHrs o0paTHON 3a7jau O MOJOKEHHUSIX WIM HEYyMEHHUE PEaTU30BbIBaTh AITOPUTMbI PELICHHS
HEJIMHEMHBIX YPAaBHECHUN B MATEMATHYECKUX MMAKETaX.

JJ1st KypcoBoro npoexkra/padorsl
7 cemecTp
1. Onucanue KII/KP

KypcoBast paboTta mpexncrtaBieHa B BUAE KOMIUICKCHOM 3a/aud 110 KHHEMAaTHYECKOMY aHAu3y,
IUIAHUPOBAHUIO M YHCJICHHOMY MOJEIMPOBAHUIO IPOTrPAMMHOIO JBMXKCHHMS MAaHHUITYJIATOPA.
Vcxonuble naHHbIE: CrieUU(UKALMS MPOMBIIUIEHHOTO po00Ta-MaHUITYISTOPA MOJAEIH, YKa3aHHOU
IIpenoaaBaTesieM.

11. Ilpumepul 3a0anus u memol padomaot

[Tpumep 3amanus
1. ITpoBecTu napaMeTpu3aliio KHUHEMAaTUKU MaHUIIYJISITOpa 110 aJlroputMy JleHaBura-
XapreHoOepra;
2. Pemmthb npsiMyto 3a/1ady O MOJOXKEHUSIX U OCTPOUTH pabouyro 001acTh MaHUITYJISTOPA;
3. IlocTpouts ceueHue paboueit 001acTH, B KOTOPOM BO3MOXKHO IEPEMELICHUE BBIXOJHOTO
3BEHA C 33JJaHHON OpUEHTALUEH;
4. ITocTpouTh NPOrpaMMHYIO TPAEKTOPHIO BBIXOJHOTO 3BEHA;
5. IlocTponTh ypaBHEHUSI KUHEMATUKH MAHUITYJISATOPA;
6. IIpoBecTu MoaenupoBaHUe IBUKEHUS MAHUITYJIATOPA IPU IEPEMEILIEHUN BBIXOAHOIO 3BEHA
110 33JJaHHOM TPAEKTOPHUU C 3aJaHHON OPUEHTALNN ITYTEM YHCICHHOIO PEIICHUS
TuQdepeHIMaIbHbIX YpaBHEHUH KHHEMATUKH.
6. [IpoBecTu MoaenupoBaHe IBUKEHUS MAaHUITYJISITOPA MIPH MEPEMEIIEHNN BBIXOIHOTO 3BE€HA
0 33JJaHHOM TPAEKTOPUU C 33JaHHOIN OpHUEHTAlUU MYTEM YHCICHHOTO peleHus] 0OpaTHOM
3a/1a4 O MOJIOKECHUSX.

TemaTuka KII/KP:

MopnenupoBanue npuwxkenus manunyistopa KUKA KR 6 R900 sixx WP (KR AGILUS)
MonenupoBanue nBrxeHus Mmanumyiaropa Step SR20 WE

UucneHHoe MOICTTUPOBaHUE JIBYKeHUsT MaHumysitopa Kawasaki MSO05N
MonenupoBanue ABMKeHHs MaHumynsaTopa Panasonic YS-080G3

MogenupoBanue kuHematuku manumnyistopa Gudel RF-4-125/1.8

Yucnennoe monennpoBanue kunematuku manumnyssropa KUKA KR 30 JET

KM-1. Cobatonenne rpaduka BoInoTHeHus pa3jaena 1
Onucanue mMKaIbl OLCHUBAHUS

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuky 6bINOJIHEHUsL SHAHUSL:

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 3 («yIOBICTBOPUTEIHLHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 40
Onucanue xapaxmepucmuku 8bINOIHEHUS] SHAHUSA:

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu évinoaneHus snanus: Padbora Hax pasnenom 1 He Havamach

KM-2. Beinosinenue pa3neina 1
Onucanne MKAJILI OLleHUBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: Pa3aen BHIIOIHEH 0e3 OmnOoK

Oyenka: 4 («X0OpOIIOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu 8blnoOIHeHUs: 3Hanus: Pa3nen BeIOIHEH 0e3 ommMOoK, HO HE
MOJTHOCTBIO

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: Pa3ien BHIIOIHEH He MOJIHOCTHIO, €CTh OIIUOKU

Oyenka: 2 («HEYIOBIETBOPUTEIILHO)
Onucanue xapakxmepucmuku 6binoaHeHus 3nanus: Pabora Hax pa3esnioM He HayaTa HilH
pe3ybTaThI COJEPKAT IpyObIe OIHOKH

KM-3. O¢opmiienue pasnena 1
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: 1logpoOHOE U3T0KEHNE PEIIeHUs 3a/1a4H,
aKKypaTtHoe oopmiieHue

Oyenxa: 4 («XOpoILI0»)
Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. CKYI[HOC H3JI0KCHUC PCIICHUS 3a/1a4H,
aKKypaTHoe oopMIIeHHE

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuku gvinonxenus 3nanus:; CKyIHOe U3J10KEHNE PEIICHUs 3a/1a4H,
HeakKypaTHOe o(opMIIeHUE

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eblnonnenus 3uanus: IlpeacraBieH 4epHOBOM BapuaHT 0(OpMIICHUS

KM-4. Boinosinenue pa3naena 2
Onucanue MKAJbI OLEHHBAHUS

Oyenka: 5 («OTIUIHOY)
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanust: TI0JTHOCTHIO MPABUIIbHOE BBITIONHEHHE pa3zera 2

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: MoryT ObITh JOMYIIEHBI OIMTHOKH

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bInoIHeHUss 3Hanus: MoTyT OBITh TOTYIIEHBI OITHOKH
Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
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Onucanue xapakmepucmuku 6blnoIHeHus 3Hanua: JlomymeHs! rpyosie ommoku, paboTa Haj
pasaesoM 2 He Hadata

KM-5. Odopmiienue paszjaena 2
Onncanne MKAaJIbl OeHUBAHUS

Oyenka: 5 («OTIAUYHO)
Onucanue xapakxmepucmuku 8blnoaHeHus 3Hanus: AXKKypaTHoe oopmiieHue, moapoOHoe
OTIMCAHUE PEIICHUS

Oyenka: 4 («xX0OpoII0»)
Onucanue xapakmepucmuku 6bINOIHeHUs 3HaHUA: AKKypaTHOE 0()OpMIIEHUE, CKYIHOE OIMCAaHUE
pereHusI

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Onucanue xapakmepucmuku evinoneHuss 3uanus: HeakkypatHoe opopMIIeHUE, CKYTHOE OIMCAHHE
pelIeHus

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: IlpeacraBieH 4epHOBOM BapuaHT 0(OpMIICHUS

KM-6. Boinosinenue pasjaena 3
Onucanue MKAJbI OLCHUBAHNSA

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: TI0THOCTBIO IPaBHIILHOE BBHITIOJHEHUE pa3/ena 3

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu 8binoaHeHus 3Hanus: MoryT ObITh TOMYICHbI OIINOKH

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: MoryT ObITh TOMYILEHbI OITNOKH

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy 8bInoIHeHus 3Hanua: JlomyieHs! rpyoble ommoku, paboTa Haj
pasnenom 3 He HavyaTa

KM-7. Odopmienne pasnena 3
Onucanue WKAJIbl OeHUBAHUSA

Oyenxa: 5 («OTIUYHOY)
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: AKKypaTHOe odopMIIeHHE, TTOAPOOHOE
OTIHMCaHUE PEIICHUS

Oyenka: 4 («xX0OpoII0»)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: AKKypaTHOE 0()OpMIIEHUE, CKYIHOE ONMCAaHUE
pelIeHus

Oyenka: 3 («yIOBIETBOPUTEIHLHOY)
Onucanue xapakmepucmuku evinonnenus snanus: HeakkypaTnoe opopmiieHre, CKyIHOE OMHCaHHIEe
pereHusI

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: IlpeacraBieH 4epHOBOM BapuaHT 0(OpMIICHUS
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KM-8. Beinosinenue pasaena 4
Onucanne MKaJLI OLleHUBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: 110THOCTbIO TPaBUILHOE BHIIOJTHEHKE pasena 4

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakxmepucmuku 6blnoIHeHuss 3Hanus: MoryT ObITh TOMYIIEHBI OITUOKH

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bln0IHeHUs 3Hanua: MOTyT OBITh TOIYIEHbI OITNOKH

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanua: JlomyimeHs! rpyobie ommoku, paboTa Haj
paszzenom 3 He HauaTa

KM-9. Odopmiienue paszjaena 4
Onucanue MKAJIbI OLlEHNBAHUS

Oyenxa: 5 («OTIINYHOY)
Onucanue xapaxmepucmuku 8bINOIHEHUs 3HAHUA: AKKYpaTHOE oOpMIIeHHE, TTOAPOOHOE
OTHCaHKE PELICHUS

Oyenka: 4 («X0OpoIIO»)
Onucanue xapakmepucmukuy 6bINOIHeHUs 3HaHUsA: AKKypaTHOE 0(hOpMIIEHUE, CKY/THOE OTIHCAaHHUE
pereHusI

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoinenus snanus: Heakkyparnoe oopmiieHue, CKyJJHOE OHCaHNe
pelIeHus

Oyenka: 2 («HeyIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 8binoaHeHus 3nanus: 1IpencTaBieH 4epHOBOI BapuaHT 0(pOpMIICHHS
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CunrynspHoe pasiioxxeHne MaTpulibl. CBoicTBa CUHTYISIpHBIX yKcel. Pemenue CJIAY
METO/I0M CHHTYJISIPHOT'O Pa3JI0KEHMSL.

2. OgHOpoIHBIE KOOPAMHATBI. MaTpuiia 0JHOPOIHOrO PeoOpa3oBaHMsL.

3. 3agaya. Pemute CJIAY Ax = b meronom LU-paznoxenus:

1 0 -1 0 0
-2 2 8 4 | 4

4= 3 —4 —-14 -10 b= —13
0o 0 =2 1 4

IIpoueaypa nposenenus

DK3aMeH MPOBOAMTCS 1O OmiieTaMm B YCTHOH (opme. Bpemst Ha moaroroBky orsera cocranisieT 90
MuHYT. [Ipn HEOOXOIMMOCTH 3K3aMEHATOp MOJKET 3aJaTh CTYACHTY YTOUYHSIOIIHE BOIIPOCHI IO
6I/IJIeTy N JOMOJIHUTCIIbHBIC BOIIPOCHI U3 3K3aM€HaHHOHHOﬁ [IporpamMMmal.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: NJ{-5Sonk-1 [Ipumensier MaremMaTHUeCKHii anmapar YUCIEHHBIX
METO/I0B

Bonpocel, 3aganus
1.

1. BaKHellune BEKTOPHbIE N MAaTPUYHbIE HOPMbI.

2.Teopema 00 ouieHnBaHuU norpemHocTy pemeHust CJIAY npu Hanmuuuu nNorpenHocT
CBOOOJIHBIX CIIaraeMbIX.

3.Teopema 00 ouenuBanuu norpemHocty pemenust CJIAY npu Haauuuy NOTrpPelHOCTH
MaTpPHULIbI CHCTEMBI.

4.Meron HauMeHbIINX KBaapaToB. OCHOBHAas uzes. MeTol HopMalbHBIX YPaBHEHUH.
5.Pemenne CJIAY metonom Xonenkoro. BeIBo pacuéTHBIX COOTHOIIEHUH.

6.Pemenne CJIAY metonom LU-pasznoxenus. BeiBoa pacu€THBIX COOTHOLIECHHH.
7.CuHTyIsIpHOE pa3iiokeHre MaTpulbl. CBolcTBa CUHTYISIpHBIX ynceln. Pemenne CJIAY
METO/I0M CHHTYJIIPHOTO Pa3JI0KEHHUS.

8.Pemute CJIAY Ax = b metomom X0JIELUKOTO:

1 =2 2 0 0
_|-2 8 12 4 _[| —16
A=12 _12 24 -16[P7) 48
0 4 -16 21 —49
9.Pemute CJIAY Ax = b meronom LU-pa3znoxenus:
1 0o -1 0 0
_| -2 2 8 4 _| 4
A=z 4 —14 —10 )77 13
0 0 -2 1 4

35



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Matpuua st MaTpuiibl ) CripaBeaJIMBO CBOMCTBO QT = Q7 1, to sBagercs:
OTBeThI:
a) CHMMETPUYHOM;
0) OpTOroHaJIbHOI;
B) TPEYTOJbHOM;
') 1MaroHaJIbHOM.
BepHsiii oTBeT: 0)
2.Ilyctb cuHrynspssle unciaa Matpuisl A passsl 10, 5, 3, 0.1. Uemy paBHO uucio
00yCIIOBIEHHOCTH MaTPUIIbI?
OTBeTHI:
a) 50
0) 33
B) 42
r) 100
BepHblii 0TBET: T)
3.MmMeercst Tabnu4Has 3aBUCUIMOCTh BEIMUUHBI X OT Y-
x|1 2|3
y|-1/3]7

Hcnonszys MHK, Haiinure K03QUIIMeHTH! B BRIPAXKEHUH alllIPOKCUMUPYIOIIEH (HYHKIIUU
f(x) =cq + cox.

OTBeETHI:
a) ¢; =—10,c, = 4
0) c;=-5c,=4
B) ¢c; = —5,c, =10
r) ¢ =50¢c=4

Bepusiit otBet: 6) Kommenrtapuii. Hopmansuslie ypasaenuss MHK umeror Bua: 3 ¢l + 6 ¢2
=9, 6 cl + 14 c2 = 26. Ecnu HOpMaJIbHbIE YpaBHEHMSI HallJIEHbI BEPHO, HO UX PEIlIEHUE
COJIEP’KUT HEKOTOpBIE OLIMOKH, TO 33/1aHUE MOYKHO 3aCUUTATh.
4.YT1o Takoe METO]T HAMMEHBIIIUX KBaJAPATOB?
OtBeTsI:
a) Meron uHTEproNIIUY TaOJUYHBIX JAHHBIX C TOMOIIBI0 KYCOUYHBIX MHOIOUYJIEHOB
6) Meron UHTEPHOISILIMY TaOJINYHBIX JAHHBIX C TOMOIIBIO KBaJJPaTHYHOTO MHOTOWJIEHA
B) Meroa anmnpoxkcumanuu GyHKIMU TaOJIMYHOMN 3aBUCUMOCTH ITyTEM MUHUMH3ALUU
CPEIHEKBAIPATUUECKOTO OTKJIOHEHHUS
r) MeToJ peleHus: CUCTEMbI HETUHEHHBIX YpaBHEHHM
BepHbiii oTBeT: B)
5.Kakoe u3 nepeunciieHHbIX YTBEPKICHHUI BEpHO?
OtBeThI:
a) Uem OodbIrie 9nciio 00yCIOBIEHHOCTH MaTPHIIBI, TEM MEHBIIE BIUSHUAE OMMMOOK UCXOTHBIX
JnaHHbIX Ha pemenue CJIAY
0) Uem meHbIIIe 9rCciio 00YCIIOBIEHHOCTH MATPHIIBI, TEM MEHBIIE BIUSHNAE OMMOOK UCXOTHBIX
naHHbIX Ha pemenue CJIAY
B) Hucio 00ycaoBI€HHOCTH BBIPOXKIEHHON MAaTPUIIbI OTPUIIATENBEHO
r) Yncsio 00ycnoBIeHHOCTH HUKAK HE XapaKTepU3yeT BIUSHHE MOTPEIIHOCTEH HCXOTHBIX
naHHbIX Ha pemeHue CJIAY
Bepuslii oTBeT: 0)
6.YTo Takoe CUHTYJIIpHOE pa3ioKeHNEe MaTPUIbl A?
OtBeThI:
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a) A = LU, rne L u U — HIOKHSSA- U BEPXHSIS TPEYTOJIbHBIC MATPHUIIBI
0)A=US VT, rne S — nquaronambHas MaTrpulia C HEOTpULIATENbHbIMU 3JIeMeHTaMu, U u V —
OpPTOTOHAJIbHBIE MATPUIIBI
B) A = LLT, rne L — HukHAS TpeyrojbHas MaTpHIa
r) A = QR, rae Q — opToroHanbHast Matpuiia, a R — mpaBast TpeyroyibHasi MaTpuiia
BepHriii oTBeT: 0)
7.910 Takoe pas3noxeHue X0JIEHKOr0 CUMMETPUYHON MaTpULbl A?
OTtBeTsI:
a) A = LU, rne L u U — HWKHSS- U BEPXHSSA TPEYTOJIbHBIC MATPUIIBI
0) A = USVT, rne S — nuaronanpHas MaTpula ¢ HEOTPHLATENLHBIMU deMenTamMu, U u 'V —
OpPTOTOHAJIbHBIE MAaTPHIIBI
B) A = LLT, rae L — HuKHsAs TpeyroabHas MaTpULa
r) A = QR, rae Q — opToroHaibHast Matpuiia, a R — mpaBast TpeyroyibHasi MaTpuiia
Bepwurliit oTBeT: B)
8.Urto takoe LU-paznoxxenue Matpuisl A?

OTBeETHI:
a) A = LU, rae L — oproronansHas, a U — u BepXHsisl TPEYTOJIbHBIE MATPUILIBI
0)A=US VT, rne S — nuaroHajgbHas MaTpulla ¢ HEOTpHUIATEeNbHBIMHU 3JieMeHTaMu, U u 'V —
OPTOTOHAJIbHBIE MATPUIIBI
B) A = LLT, rae L — HuKHsAs TpeyroabHas MaTpULA
r)A = LU, rne L u U — HWXHAS U BEPXHSAS TPEYTOJIbHbIE MaTPULIBI
Bepnrliii oTBeT: T)

2. Komnerennusi/Ungukarop: UJI-lonk-4 Mcronb3yer coBpeMeHHBIE SA3bIKH U CUCTEMBI
POrPaMMHUPOBAHUS JUTS PEIICHUS TPO(HECCUOHATBHBIX 3a1a4

Bonpocsl, 3aganus
1.IToctpoenne SVD-pasnoxenue, pa3inokeHnus X0JIeHKOro, HaX0JIeHUe MCeB1000paTHOM
matpuiisl, pemenne CJIAY B MATLAB unu Scilab.
2.0mneparop neBoro marpuyHoro jaenenus B MATLAB. Anroputwm pemenus CJIAY B
3aBHCHUMOCTH OT THUIIA MATPUIIBI.

Matepuasnbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Kakas u3 nepeuncienHblx Huxke GyHkiuii ncnons3yercs B MATLAB u Scilab
WHTEPIOJISIIHNN JTaHHBIX?
OtBeTsI:
a) pinv
0) interpl
B) plot
T) eye
BepHpsiii oTBeT: 0)
2.ITyete A =[11;12; 1 3] — marpuia 3Ha4eHuit 6a3uCHBIX QYHKIMI (MaTpulla u1aHa), a Y =
[-1; 3; 7] — cTonGen 3HaueHuit anmpokcuMupyemoin GpyHkimu. Kakue 3 mpuBeaéHHBIX HIKE
KOMaH MOXHO ucrnonbs3oBaTh B MATLAB u Scilab nns pemenwus 3agaun MHK?
(ITpaBUIBHBIX OTBETOB MOXKET OBITH HECKOJIBKO. )
OtBeThI:
a) inv(A)*Y
0) A\Y
B) pinv(A)*Y
r) AM-1*Y
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Bepusliit otBet: 6), B) KomMeHTapwmii: 3ajaHre MOXKHO 3aCUUTaTh, €CIIU YKa3aH XOTs Obl
OJIVH U3 IByX OTBETOB, HO HE ) WJIU T).
3.Kakas ¢pynkuus ucnonszyercs B MATLAB u Scilab myis HaxoxxaeHus IceBI000paTHOM
MaTpuIlbl?
OtBeThI:
a) chol
0) svd
B) lu
r) pinv
BepHslii 0TBET: T)
4.Kaxue komanael u3 nepeuncieHabix HEJIB3S ncnons3oBate B MATLAB u Scilab ans
pemenus CJIAY Ax = b? (KonmuuecTBO ypaBHEHU COBMAIAET C KOJTMYECTBOM HEH3BECTHBIX;
yKa3aTh OJIMH BapHaHT OTBETA.)
OtBeThI:
a)x=A\b
0) x = inv(A)*b
B) X = pinv(A)*b
r) X = interpl(A,b)
BepHblii 0TBET: T)
5.Kakas ¢pynkuus ucnonbzyercst B MATLAB u Scilab mist mocTpoeHust CHHT YIS PHOTO
pazyioKeHUs?
OTtBeThI:
a) chol
0) svd
B) lu
r) pinv
Bepusrii oTBeT: 0)
6.Kakas ¢pynkuus ucnonszyercs B MATLAB u Scilab 11 noctpoeHus pas3iiosxeHus
Xomneukoro?
OtBeTsI:
a) chol
0) svd
B) lu
r) pinv
BepHblii oTBeT: a)

3. Komnerenuust/Muaukarop: NJ1-2onk-4 [IpuMensieT coBpeMeHHbIE MaTEMaTHYECKHE TaKeThI
JUTSL MOAICTTMPOBAHHUS U CCIIEA0OBAHNS JUHAMUKHU CUCTEM, YIIPABJISIEMOIO JBUKEHHSI MEXaTPOHHBIX
U poOOTOTEXHUUYECKUX YCTPOMCTB

Bonpocsl, 3aganus
1. Teopernueckre ocHOBBI 3D-aHUMAIMK JBY>KEHUS] MaHUIYIATOpOoB. [IpuMep peanu3zaiyu B
Wolfram Mathematica.
2.Peanu3anust ypaBHeHUH NpsMON KHHEMAaTHKU B MaTEMaTUYECKOM ITaKkeTe (110 BHIOOPY
CTYJICHTA).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Yto u3 nepeuricnenHoro HE ucnomnp3yercs npu KOMIbIOTEPHOM MOJEIUPOBAHUH IBUKEHUS
maHunystTopa? (Yka3aTh OIMH BapuaHT OTBETA.)
OtBerTsI:
a) 3ajaHue KOOpAUHAT TOUYEK B CUCTEMAX KOOPJINHAT 3BEHHEB
0) [IpumeneHue kK KOOpIMHATaM TOYEK 3BeHbEB a)(GUHHBIX (0JHOPOIHBIX) MpeoOpa3zoBaHUil

B) YMHOXEHHUE KOOPAUHAT TOYCK MAaHUITYJISITOPpA HA SIKOOUaH
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r) [IpuMeHeHne nepceKTUBHBIX TPeoOpa30BaHuil K KOOPMHATAM TOUEK 3BEHHEB
BepHriii oTBET: B)
2.AnropuTM peleHus NpsMoH 3ajauu o nosnoxeHusx manunynsropa HE Bkitouaer:
OTtBeTsI:
a) BBEJICHHE CHCTEM KOOPJIUHAT 3BEHBEB M 000OMIEHHBIX KOOPIUHAT
0) popmupOBaHKE MATPHI] OHOPOIHBIX NPEOOPA3OBAHUMI U1l CMEKHBIX 3BEHbEB Tj;
B) BBIYMCIIEHUE MATPUILIBI OTHOPOIHOTO IPeoOpa30BaHus JUIsl BBIXOJAHOIO 3BEHA IMYTEM
riepeMHOKeHuUs T
I') YMHOKE€HHE MaTPULbl OTHOPOJHOIO MPeoOpa3oBaHMsl Ha IKOOMaH MaHUITYJIATOpA
Bepnrliit oTBeT: T)
3.BeiGepute U3 npeiokKEeHHbIX YTBEPKASHUN (POPMYIUPOBKH CBOWCTB MATPHILIBI
HAIPAaBJISAIOIMX KOCUHYCOB (YKa)KUT€ HECKOJIBKO BApPUAHTOB):
OTtBeTsI:
a) MaTpulia OpTOrOHaJIbHA
0) MaTpu1Ia SBISETCS TPEYTOJIbHOMN
B) OIpENEIUTEND PaBeH 1
I') MaTpHLla BEIPOK/ICHA
Bepusriii otBet: a), B) KoMmMeHTapwmii. 3ajanne MOXHO 3aCUUTaTh, €CITU YKa3aH XOTs Obl
BapHaHT a) ¥ He yKa3aHbl 0) UITH T)
4.]1ns popMupoBaHUs MaTPHUIIBI OJHOPOTHOTO MTPEOOPa30BaHMs HEOOXOIMMBI (YKa3aTh
HECKOJIbKO OTBETOB):
OTBeThI:
a) MaTpUIbl HAMPaBJIAIOIIUX KOCUHYCOB
0) BEKTOp YIJIOBOM CKOPOCTH
B) KOOPJIMHATHI LIEHTPa «CTapOi» CUCTEMbI KOOPAUHAT B «HOBOW» CUCTEME KOOPAUHAT
') BEKTOP YCKOPEHHUS LIEHTPa «CTapOoil» CUCTEMbl KOOPAUHAT
BepHsiii oTBET: a), B)
5.Martpuiia 0IHOPOIHOTO TTPEOOPa30BAHUS UCTIOIB3YETCS:
OtBeTsI:
a) U1t mpeoOpa3oBaHMs KOOPAWHAT TOYKU IPU NEPEX0/Ie U3 OJTHOM cUCTEMBbl KOOPIUHAT B
ApYTyro
0) /U1 mpeoOpa3oBaHUsI KOMIIOHEHT YCKOPEHUS! TOYKU IPU CMEHE CUCTEMbI KOOPINHAT
B) JUIsl TpeoOpa30BaHusl KOMIIOHEHT CKOPOCTH TOUKH IIPU CMEHE CHCTEMBbI KOOPAUHAT
T) JUIsl IEPENPOEKTUPOBAHNS BEKTOPOB HAa OCH HOBOW CUCTEMBI KOOPAMHAT
BepHnsiii oTBeT: a)
6.Huxe npuenén gpparment koga B MATLAB (unu Scilab). [lnig yero on ucnosis3yercs?

alpha =0.5;
c_a = cos(alpha); s_a = sin(alpha);
T=[10020;0ca-sa00saca00001]

OTBeThI:
a) Jlnst hopmupoBaHus MaTPUIIBI OTHOPOIHOTO MTPEOoOpa30BaHUsI: OCH HOBOM CHCTEMBI
KOOPJMHAT MOBEPHYTHI OTHOCUTENBHO Ocelt cTapoit Ha yroi (—0.5) paguana BOkpyr ocu X,
LIEHTP HOBOM CUCTEMBI KOOPAMHAT CMEIIEH BJIOJIb OCH Y Ha paccrosinue 20 M
6) st popMupoBaHUs MAaTPUILIBI OHOPOIHOTO MPE0OPa30BaHU: OCH HOBOW CHCTEMBI
KOOPJIMHAT MMOBEPHYTHI OTHOCUTENIBHO Ocel ctapoil Ha yrona 0.5 pagnaHa BOKpYr ocu Y, HEHTP
HOBOMW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OCH Z Ha paccTtosiHue 20 Mm
B) Jlyis popMupoBaHUS MaTPHUITBI OJTHOPOTHOTO MPEOOpa30BaHUS: OCH HOBOM CHCTEMBI
KOOpJMHAT MOBEPHYTHI OTHOCUTENIBHO Ocell crapoi Ha yroia 0.5 paanaHa BOKpYr ocu Y, LIEHTP
HOBOW CHCTEMBI KOOPJAMHAT CMEIIEH BIO0JIb OCH X Ha paccTosinue 20 M
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r) Ans popMHUpOBaHUS MaTPHIIBI OAHOPOIHOTO MTPe0OpPa30BaHUsA: OCH HOBOM CUCTEMBI
KOOPJMHAT MOBEPHYTHI OTHOCUTENBHO Ocel cTapoi Ha yroi 0.5 paguana BOKpyr ocu X, LIEHTP
HOBOMW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OcH X Ha paccTosiHue 20 M

BepHsiii 0TBET: T)
7.Hwxe npuenén ¢pparment kona B MATLAB (wu Scilab). [lns gero on ucnons3yercs?

alpha =0.5;

c_a = cos(alpha); s_a = sin(alpha);

Gamma=[100; 0 ca -s a0 s ac_a];
OTtBeTsI:

a) st popmupoBanust Mmatpuilsl moBopota Gamma Bokpyr ocu X Ha yrou 0.5 paguana

0) ns bopmupoBanust matpuiibl moBopota Gamma Bokpyr ocu Y Ha yrou 0.5 paguaHa

r) Ans popmupoBanust Mmatpuibl moBopora Gamma Bokpyr ocu Z Ha yrou 0.5 paauana

B) Jliis popmupoBanus Marpuiisl mopopora Gamma Bokpyr ocu Z Ha yroa (—0.5) paguana
BepHblii oTBeT: a)

4. Komnerennusi/Mngukarop: NJI-1nk.1 CnocoOeH BBIMOIHATH pa3paboTKy CXEMOTEXHUYECKUX
pelIeHui U IPOBEICHUS PACYETOB OIBITHBIX 00PA3I[0B MEXATPOHHBIX U POOOTOTEXHUYECKUX
YCTPOMCTB, U3JIENHI IETCKOM U 00pa30oBaTeIbHOI POOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI

Bonpocel, 3a1anns
1.Omnpenenenue KOOpAMHAT TOUYKU TBEPJAOrO Tejaa B IPOCTPAHCTBE. MATPUILIA HAIIPABIISIOIINX
KocuHycoB OcHOBHast (popMylia reOMETPUU ABHIKEHHUSL.
2.01HOpOIHBIE KOOPAMHATBL. MaTpuia 0 JHOpOIHOrO peoOpa3oBaHUsl.
3.Pemenue npsmoit 3a1a4u 0 MOJIOKEHUSIX MaHUITYJISATOPAa METOAOM OJHOPOAHBIX
peoOpa3oBaHUM.
4.0nucaHue NpoCTPAHCTBEHHOM OPUEHTALIMHU Yepe3 YIIIbl phICKAHUs, TAHTaXa, KPeHa.

II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Onucanue xapakmepucmuxu 6bIN0IHeHUs 3HaHus: J|aHbl TIOJTHBIE TPaBHIIbHBIE 000CHOBAHHBIC
OTBETHI Ha BCE BOMPOCHI OMIIeTa U IOTOTHUTENbHBIE BOMPOCHI.

Oyenxa: 4 («XOpoILI0»)
OnucaHue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OTBCTLI Ha BCC BOHpOCBI 6I/IJ'ICTa )51
JIOTIOJTHUTEIBHBIC BOIIPOCHI MPaBUIIbHBIC U 000CHOBAaHHBIE, COJIEPYKAT HETOYHOCTH HJTH HEOOIBIIIOE
KOJIMYECTBO OIIHOOK.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OTBeTHI B LCJIOM IIPABUJIBHBIC, COACPIKAT
HETOYHOCTHU 1 OMMOKH. [[aH OTBET XOTs ObI Ha OJIMH TEOPETUIECKUI BOMIPOC U PEIICHA 3a/1a4a.

Oyenxa: 2 («HEYyIOBIETBOPUTEIILHO)
Onucanue xapakmepucmuxu ¢oinonnenus 3uanus: OTBETbI Ha BOIIPOCH! HE JaHbI WU
(bparMeHTapHbI WIK coaepXkKaT rpyObie OITHOKH.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OrneHka 3a 3K3aMeH oOIpenesiseTcss B COOTBETCTBUU ¢ [lonokeHneM o OallIbHO-PEHTHHTOBOU
cucreme mia cryaeHtoB HUY «MOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMW
COCTAaBIIIONINX.
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7 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: JK3aMeH
IIpumep Onnera

1. ITocTpoenue sikoOnaHna MaHUIyJIsATOpa B apameTpax JleHaButa-Xaprenoepra.
2. Pemenue cucreM HeMHENHHBIX ypaBHEHUI MeToaoM Herotona. XapakTep cxoaumocTu

METOo/1a.
3. Pemute CJIAY Ax = b metonom LU-pa3noxeHus ¢ YaCTUYHBIM BHIOOPOM BEYIIIETO
JJIEMEHTA:

6 9 39 72
A=\|-24 12 -12|,b= 0

—-12 4 =36 —60
IIpoueaypa nposenenust

DK3aMeH MPOBOJUTCS MO OuieraMm B ycTHOU (opme. Bpems Ha moarotoBky oTBera coctasisier 90
MUHYT. [Ipy HEOOXOIMMOCTH 3K3aMEHATOpP MOXKET 3aJaTh CTYAEHTY YTOUHSIOIIME BOIPOCHI IO
OuJIeTy U JOMOJIHUTEIbHBIE BOIIPOCHI U3 9K3aMEHAIMOHHOHN MPOTrPaMMBbl.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0CB80CHUA OUCUUNTIUHDL

1. Komnerenumnsa/Muankarop: UJ{-5Sonk-1 [Ipumenser MaremaTHuecKuii anmapar YUCJIEHHbIX
METO/10B

Bomnpocel, 3axanus
1.Anroputm LU-pa3niosxeHus ¢ 4aCTUYHBIM BEIOOPOM BEAYIIETO 3JIEMEHTA.
2.QR-paznoxenue. [Toctpoerrne QR-pa3nokeHuss METOOM OTPAKCHHIA.
3.Pemenue CJIAY ¢ maTpuneit mpousBosibHOro Buaa. HopmanbsHoe nceBnopemenue. Meron
SVD-paznoxeHus.
4. Pemenue 3agaun MHK merogom QR-pa3znoxenus.
5.Pemienne cucreM HETMHEWHBIX YPaBHEHUH METOZOM IPOCTOM UTEpaliU. XapakTep
CXOJMMOCTH METOA.
6.Pemenue cucrtemM HeMMHEHHBIX ypaBHEHUI MeTo1oM HproToHa. XapakTep cX0quMOCTH

METO/1a.
7.Pemmute CJIAY Ax = b merogom LU-pa3nokeHusi ¢ YaCTUYHBIM BBIOOPOM BEIYILIETO
DJIEMEHTA:
6 9 39 72
A=|-24 12 -12)|,b=| O
-12 4 =36 —60

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.LU-pa3znoxenrue MaTpuilbl A ¢ YaCTUIHBIM BBIOOPOM BEIYIIIETO DJIEMEHTA ONPEACIISIETCS
bopmynoii:
OtBerTsI:
a) A = USVT, rue S — nuaroHanbHas MaTpHIa ¢ HEOTPHIATENLHBIMH 21eMenTaMu, U 1 V —
OpPTOTOHAJIBHBIE MATPHIIBI
06) PA = LU, rne L u U — HWXKHSAS- 1 BEpXHsS TPEYroJibHbIE MaTpHUIlbl, P — MaTpuiia
MIEPECTAaHOBOK
B) A = PLLT, rne L — HuskHss TpeyronbHas MaTpuna, P — MaTpuiia nepecTaHoBOK
r) PA = QR, rae Q — opToroHanbHas MaTpuiia, a R — mpapast TpeyroipHas Marpuna, P —
MaTpHLa IEPECTAHOBOK
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Bepuslii oTBeT: 0)
2.Ilyctp J — sskoOMaH cucTeMbl HETMHEWHBIX ypaBHeHUH. Dopmyna x; = xo — J(xg)\
f (x() ucmonb3yercs AJis:
OtBeThI:
a) pelIeHNs CUCTEMBI HEIMHEHHBIX ypaBHEeHUH f(x) = 0 MeTO0M CeKylIux
0) peleHus cucTeMbl HENTMHEHHBIX ypaBHeHUH f(x) = 0 meTogom YeObimépa
B) peleHus HenuHeiHoro ypasaenus f (x) = 0 merogom HeroTona
T') peuieHus HemmHeHoro ypasuenus f (x) = 0 metogom xopa

Bepwurliit oTBeT: B)
_ o)
f1(xo)

3.®@opmyna x; = Xq UCIIOJIb3YETCS JUISL:

OTtBeThI:
a) peueHus HeJllmHeHoro ypaBHeHus f (x) = 0 METoa0M CeKyImx
0) pemenus HenmuHeHOTO ypaBHeHus f(x) = 0 meromom YeObIéBa
B) peleHus HenuHeiHoro ypaBHeHus f (x) = 0 merogom HeroTona
T') pelIeHus HeIMHEWHOTO ypaBHeHH f (x) = 0 MeToI0M XOp1
BepHblii 0TBET: B)
4.C momompro Gpopmynst x = Atb, rne A — nceBnooOparnas maTpuna, BHIYMCISETCS:
OTBeThI:
a) MaKCcUMaJlbHas HeBsA3Ka rpaBoi u neBoi yacteirt CJIAY Ax = b
0) nHopmanbHoe niceBaopemenue CJIAY Ax = b
B) MUHHMMaJIbHAsl HEBs3Ka MpaBoil u nesoit yacteid CJIAY Ax = b
r) ncepnopemenue CJIAY Ax = b ¢ MakcuMallbHOW HOPMOI
Bepusrii oTBeT: 0)
5.Yro takoe HopManbHOE TiceBaopemenue CJIAY Ax = b?
OTBeThI:
a) Bektop X ¢ MUHUMAaIBHOW 2-HOPMOIA, TPH KOTOpOM HOpMa |Ax — b| npurnmaer
MaKCHUMaJIbHOE 3HaueHHe
6) Bekrop x, npu kotopom Ax = 0
B) BexTop X ¢ MEHHMAITBHO# 2-HOPMOii, Tipr KOTOpOM HOopMma |Ax — b| mpuHHMaeT
MUHHMaJIbHOE 3HAYCHHE
r) Bekrop x, mpu kotopom Ax = ATb
BepHbiii 0TBeT: B)
6.IlepecranoBka cTpok B anroputMe LU-pa3iioskeHus: 4aCTHYHBIM BHIOOPOM BEIIYIIETO
3JIEMEHTA OCYILECTBISAETCS € 1IeNbI0 (YKa3aTh HECKOJIBKO BApPUAHTOB OTBETA):
OTBeThI:
a) MpeJOTBPATUTh BO3HUKHOBEHHE HYJIEBOIO 3JIEMEHTA Ha JHaroHanu Matpuisl U
0) nz0exatsb nenenus Ha O mpu pacuére AIEMEHTOB MaTpullsl L
B) MOJIyYUTh OPTOTOHAJIBHYIO MaTpuily L
I') YMEHBIINTh HOTPEITHOCTH BBIIOJHEHHS JIEIEHUS Ha U;j TP PAcU€Te 2JIEMEHTOB MaTpuUIlb! L
Bepnpiii oTBeT: a), 0), r) KomMmeHTapwmii: 3a1aHe MOKHO 3aCUUTaTh, €CTh YKa3aHbl XOTS
ObI J1Ba BapuaHTa U3 TPEX U HE yKa3aH OTBET B)
7.B xakoMm cinydae Meroa HproTOHa MMeeT KBaApaTUYHYIO CXOAUMOCTh?
OtBeThI:
a) B okpecTHOCTH KOpHS KpaTHOCTH 2
0) B okpecTHOCTH KOpHS 4ETHOM KPaTHOCTH
B) B okpecTHOCTH pOCTOrO KOpHS
r) B okpecTHOCTH KpaTHOTO KOPHS
BepHnrliii oTBeT: B)
8.Uro takoe QR-pa3znoxenre MaTpuiipl A?
OtBeThI:
a) A = QR, rae Q — oproronanbHas, a R — quaronanpHas Matpuna
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0) A = QR, rae Q — quaroHanpHas, a R — BepxHsis (mpaBasi) TpeyroibHas MaTpHUIla

B) A = QR, rne Q — oproronanbHas, a R — BepxHsist (mpaBasi) TpeyroJibHasi MaTpHIla

r) A = QR, rae Q — MaTpuIla IEPECTAHOBOK, a R — BepXxHs4 (1paBast) TpeyroibHasi MaTpuia
Bepurliit oTBeT: B)

2. Komnerenuust/Mugukarop: U-lonk-4 Mcmons3yeT cCOBpeMEHHBIE SI3bIKA U CHCTEMBI
POrPaMMHUPOBAHUS JUIS PEIIeHUs TPO(ECCUOHATBHBIX 3a71a4

Bomnpocel, 3axanus
1.IToctpoerne LU-pa3nokeHus ¢ 9aCTUIHBIM BRIOOPOM BeayIIero snemMenTa u QR-
pa3I0KEeHUs, HAXOXKICHHE MICEBJ000PATHOM MAaTPUIIBI B MATEMAaTUYECKUX MAaKeTax.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Hwxke npuBenén pparment nporpammsl B MATLAB (Scilab). /Ins yero on npeanasHaueH?
A=[123;456];

b=[-3;5],
X = pinv(A)*b
OTBETHI:

a) [lnst BeIYKMCIIeHUs MaKCUMaIbHOU HEBS3KU MpaBoil u neBoit yacteit CJIAY Ax = b
0) s Beraucienusi HopmainsHOTo nicepnopenieane CJIAY Ax = b MeTogoM nceBaoo0paTHOM
MaTpPHUIIbI
B) /{7151 BRIUUCIIEHNS MUHUMAIBHON HEBS3KU MpaBoil u neBoit uvacteit CJIAY Ax = b
r) dns Berancienus ncepnopemrenust CJIAY Ax = b ¢ MakcuMallbHOM HOPMOK
Bepusrii oTBeT: 0)
2.1ns Beimonuenus: LU-pa3nokeHust MaTpuibl A ¢ YaCTUYHBIM BBIOOPOM BEIYILIETO 3EMEHTA B
MATLAB u Scilab M0HO HCIIOIB30BaTh KOMaHITY:
OTtBeTsI:
a) [L, U] = qr(A)
6) [P, L, U] =1u(A)
B) [P, L, U] =svd(A)
r) [L, U] =chol(A)
BepHbiii oTBeT: 0)
3. ns BeinonHenus QR-paznoxenus matpuiisl A B MATLAB u Scilab MoxHO ncnonb3oBath
KOMaHAy:
OTBeTsI:
a) [Q, R] = svd(A)
0) [Q, R, U] =1lu(A)
8) [Q, R] = qr(A)
r) R =chol(A)
BepHblii 0TBET: B)
4.Huxe npusenén ¢pparment nporpammsl B MATLAB (Scilab). s yero on npeanasHaden?
x0=1;x1=1.2;
fO = cos(x0); f1 = cos(x1);
df = (f1 - f0)/(x1 - x0);

x0 = x1;
x1 =x1 - f1/df
OTBETHI:

a) [lnst BRITIONTHEHUS IEPBOM UTEPAIlMU METOJIa CEKYIIUX JUTsl pelieHus ypaBHeHus sin(x) = 0
0) 1711 BEIOTHEHUS TIEPBOM UTEPAIK METO/1a TPOCTON UTEPALIUU AJIS PELICHUS

ypaBHeHHs cos(x) = 0

B) JI71s1 BRITTOJTHEHUS TTEpBOM UTepanuy MeToa HeroToHa /iis pemenus ypaBHeHus cos(x) = 0
r) [l BEIOTHEHUS TIEPBOM UTEpAIIUN METO/Ia CeKYIIHNX I pelieHus ypaBHeHus cos(x) = 0
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Bepnrliii oTBeT: T)
5.Hwxe npuBenén ¢pparment nporpammsl B MATLAB (Scilab). [{ns gero on npegHazHaueH?
x=1;

f = cos(x);

df = -sin(x);

X =X - f/df
OTBETHI:

a) 1715 BBITOTHEHHS TIEPBOM UTEPALIMU METOJIa CEKYIIUX JUIs pereHus ypaBHeHus sin(x) = 0

6) lns1 BeIOSTHEHUS IepBO nTeparu Metoaa HetoToHna s pemenus ypasuenus sin(x) = 0

B) Jln1s1 BBIMOJIHEHMS TIEPBOI nTepanuu Metoaa HeroTona aist pemenus ypasHenus cos(x) = 0

r) Jl71s BBIOJTHEHUS NIEPBOM UTEPAIIUKM METO/Ia CeKYIUX Ul pelieHus ypaBHeHus cos(x) = 0
Bepwurliit oTBeT: B)

3. Komnerenuusi/Unaukarop: U/-2onk-4 [IpumensieT coBpeMeHHbIC MaTEMaTUUECKHE ITAKEThI
JUTISL MOJICTTUPOBAHUS U UCCIIEIOBAHUSI IMHAMUKU CUCTEM, YIPABIISIEMOI0 JBHKEHHSI MEXaTPOHHBIX
U pOOOTOTEXHUYECKHUX YCTPOUCTB

Bomnpocel, 3axanus
1.YucnenHoe peuieHnue 0OpaTHOM 3a1a4u O MOJOKEHUSX MAHUITYIIATOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHMI
1.ITyctsb J — skoOMaH 30BITOYHOTO0 MAHUTTYJISITOPA, J MMeeT MOoJHbIHN paHT. Permenue oOpaTHoi

3aJ1a4M O CKOPOCTAX /g = V¥ MOKHO HOIYy4YUTh ¢ nomoisio MATLAB-koman bl (yKazath
HECKOJIbKO BApUAHTOB OTBETA):

OTBETHI:
a) dq = inv(J)*v
6) dq=1J1\Wv

B) dq = pinv(J)*v

r) dg= (J*I")\JI’*v
Bepnpiii otBeT: 0), B), 1) KomMmeHTapuii: 3ajaHie MOKHO 3a4€CTb, €CJIM YKa3aH XOTs Obl
OJIMH MPaBUJIbHBIN BapHaHT OTBETA U HE YKa3aH BapUaHT a).

4. Komnerenuusa/Unaukarop: N/I-1nk-1 CriocoOeH BBINOIHATE pa3pabOTKy CXEMOTEXHUUECKUX
pELIeHHI U TPOBEJICHUS PACUETOB OIBITHBIX 00Pa3I[0B MEXAaTPOHHBIX U POOOTOTEXHUUECKUX
YCTPOMCTB, U3/IENHM IETCKOM U 00pa3oBaTeIbHON pOOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOT U

Bomnpocel, 3axanus
1.Anroputm JlenaButa-XapreHoepra.
2.IloctaHoBKa PsIMOM 1 OOPAaTHOM 3a/1ay O CKOPOCTSIX MaHUMYJsTOpa. SAKoOnaH
MaHHUITYJISTOpA.
3.ITocTtpoenne sskoOmaHa MaHUMYJSATOpA B MapameTpax JlenaBura-Xaprenoepra.
4.MeTo/1bl YUUCICHHOTO PeIIeHUs] 00pPaTHOM 3314l O CKOPOCTSIX N30BITOYHOTO MAaHUTTYJISTOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakoe u3 nepeyncieHHbIX YTBEPKIACHUN ClipaBeaJIuBO?
OTBeTHI:

a) OOpatHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHHUITYJISITOPA UMEET €IMHCTBEHHOE PEIICHUE
0) O6patHas 3a7ja4a 0 CKOPOCTAX U30BITOUHOTO MAHUITYIIATOPA UMEET OECKOHEYHO MHOTO
€IMHCTBEHHOE PEIICHU, eCIT KOH(UTYpaIlUst HE SBISIETCS BHIPOKICHHOU
B) OOpaTHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHUTTYISTOPA HE UMEET PEUICHHH, eCIu
KOH(HUTYpaIrus SBISETCS HEBBIPOXKICHHON
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r) OOparHas 3aa4a 0 CKOPOCTAX U3OBITOYHOTO MAHUITYIISITOPA HE UMEET PEIICHUN IS
MIPOU3BOJIHLHON KOH(GUTYpALlMY MaHUITYISTOpA

Bepuslii oTBeT: 0)
2.5lkoOnan MaHUITYJISTOpA!

OTBeTHI:
a) sBJsieTCsl MaTpuIed KodhGHUIMEHTOB Mpu 0000IIEHHBIX KOOPIMHATAX B BEIPAKCHUSIX TS
KOMITOHEHT JIMHEMHOU U YIII0BOM CKOPOCTEN BBIXOJHOIO 3BEHA
0) siBisIeTCS MaTpUIei KO3 HUIIMEHTOB MPU 000OIIEHHBIX CKOPOCTSAX B BEIPAKCHUSIX IS
KOMITOHEHT JIMHEMHOU U YTII0BOM CKOPOCTEN BBIXOJHOI'O 3BEHA
B) SIBJIICTCS MaTpUIle KOA(PPHUITMEHTOB TPH 000OMEHHBIX CKOPOCTSIX B BRIPAKEHUSAX IS
KOMITOHEHT JIMHEHHOT 0 M YIIIOBOTO YCKOPEHUI BBIXOHOTO 3BEHA
T) sIBJISETCS MaTpHIel KodhGHUIIMEHTOB MpU 0000IIEHHBIX KOOPIMHATAX B BEIPAKCHUSIX IS
KOMITOHEHT JIMHEHHOTO ¥ YTJIIOBOTO YCKOPEHHUI BBIXOTHOTO 3BEHA

BepHsiii oTBeT: 0)
3.Kouduryparuss MaHUITYIATOpA SBISIETCS BBIPOKICHHOW (WJIM CUHTYIISIPHOM ), €CITN
(BapHaHTOB OTBETAa MOXKET OBITh HECKOJIBKO):

OTBeTHI:
a) MaTpHIla HAIIPABJISIOMIUX KOCHHYCOB BBIXOJTHOTO 3B€HA BHIPOXKICHA
0) paHr IKOOMaHa MaHUITYJISTOPA HE SBIISETCS MOJTHBIM
B) MAaHUITYJSITUBHOCTh MaKCUMallbHa
I') MAHUTTYJISITABHOCTH paBHa (

BepHsiii oTBeT: 0), T') WK TOJBKO 0) WIJIM TOJIBKO T)
4.00001EHHBIMI KOOPAMHATAMH MAHHITYJISITOPA SBIISIOTCS:

OTtBeTsI:

a) mapameTphl @;, €CIIM i-i MApHUP BPAILATENbHBIN, ¥ d;, €CIM j-ii NIAPHUP TENECKONMYECKHH

(«mocTymnaTenbHBbIN»)

0) mapameTpsl 6;, eciu i-¥ MapHUP BPAILATENbHBIN, ¥ d;, €CIM j-ii NIAPHUP TENECKONMIECKHH

(«mocTynaTenbHBbIi»)

B) IIapaMeTphl 6;, €CIH i-i MAapHUP BPALIATENbHbIA, U d;, ECIH j-H IaPHUP TENECKONUIECKUN

(«mocTynaTenbHBbI»)

I') apaMeTpsbl &;, €CIHM 1-i NIAPHUP BPAILATENbHBIN, M @, €CJIU j-H [IAPHUP TEJIECKONUYECKUH

(«mocTynaTenbHBbI»)

Bepuslii oTBeT: 0)
5.Ha pucynke npuBenén ¢hpparMeHT KHHEMaTUYECKOW CXeMbl MAHUMYJsTOpa. CUCTEMBI
KOOpJMHAT BBEJIEHHI 10 anroputmy JlenaBura-XaprenOepra.

[TapameTp @y paBeH:
OTBeTHI:

45



a) —90°
6) 180°
B) 90°
ro0
BepHsiii oTBET: B)
6.Ha pucynke npuBenéH pparMeHT KHHEMATHYECKON cXeMbl MaHUTTYIsiTOpa. CUCTEMBI
KOOpJMHAT BBEJIEHHI 110 anroputmy JlenaBura-XaprenOepra.

s ykazanHoit koHurypamnuu 6, paBeH:
OTtBeTsI:
a) —90°
6) 180°
B) 90°
ro0
BepHsiii oTBET: B)
7.11onoxenue CK 01x1Yy,12, u 0,x,Y,Z, onuceiBaeTcs napamerpamu JlenaBura-
Xaptenbepra 6, = 0,2, = 90°,d, = 1M, a, = 0. Kakoe U3 nmepeunciacHHBIX YTBEPKICHHMA
JIOJKHOE!
OTBeThI:
a) OCU Zq U Z, MEePHEeHIUKYISPHBI
0) ocu z; U Z, MapaieabHbI
B) OCH X, U X, apaJlJICIbHBI
r) pacctosinue Mexny O, u O, paBHO 1 M
Bepuslii oTBeT: 0)
8.I1o anropurmy JleHaBuTta-XapreHoepra ocb x; BBOAUTCS:
OTBeTHI:
a) BAOJb 00IIEeH HOPMAJIU K Z1 U Zo
0) BIoNIb OOIIIEH HOPMAIHU K Zo U Zy
B) B0JIb O0IIEH HOPMAJH K Yo U Y4
T') BJIOJIb OCH LIAPHUPA, COETUHSIONIET0 3BeHbsI 1 1 2
Bepuslii oTBeT: 0)
9.I1o anroputmy /lenaBura-Xaprenoepra ocb zZ, BBOJUTCS:
OTBeThI:
a) BIOJIb OCH IIapHUPA, COSTUHSIONIETO 3BCHBS | 1 2
0) BAOJIb OCH IIApHHUPA, COSTUHSIIOIIEr0 3BeHbs 2 U 3
B) MEPIEHANKYISIPHO OCH LIAPHUPA, COEINHSIONIET0 3BeHbsI 1 1 2
I') NEPIEHANKYIISPHO OCH IIAPHUPA, COSTUHSIONIETO 3BeHbs 2 U 3
BepHpriii oTBeT: 0)
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuxu 6blNOIHeHUs: 3HaKus: J|aHbl TIOJTHBIE PaBHIIbHBIE 000CHOBaHHBIC
OTBETHI Ha BCE BOMPOCHI OMJIETa U IOTIOJTHUTEIHHBIC BOIPOCHI.

Oyenka: 4 («xX0OpoIIO»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku evinonneHus 3uanus: OTBETHI Ha BCE BOIPOCHI Oniera u
JIOTIOTHUTEIFHBIC BOTIPOCHI IIPABHIIbHBIC 1 000CHOBAHHBIE, COJIEPKAT HETOYHOCTH WM HEOOIBIIOEe
KOJIMYECTBO OIIUOOK.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinonnenus 3uanus: OTBETHI B IEJIIOM MTPABUIIbHBIE, COJIEPKAT
HETOYHOCTH W OIIMOKH. [laH OTBET XOTsI ObI HA OJIMH TEOPETUYECKUI BOIIPOC U PEICHA 3aj1aya.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI Ha BOIIPOCH! HE JTaHbl MU
(GparMeHTapHbI UM COAEPKAT rpyObIe OLINOKU.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

OneHka 3a 3K3aMeH ormpenensiercss B cooTBeTcTBUU c [losnokeHneM o OaibHO-PEHTHHIOBOM

cucreMe i cryneHtoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU
COCTAaBIISTIOIINX.
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J1s1 KypcoBOro nNpoeKkTa/padorsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa mpoBOoIUTCS B OpMeE OTBETA CTYJACHTA Ha BOIPOCHI KOMUCCHH, COCTOSIICH U3 IBYX
npenogasaresneil. Bornpockl nmpoBepsOT 3HaHHe U TOHUMAaHKE CTYJCHTOM IIOCTaHOBKH 33J1a4M, X0Ja
€€ peueHus.

II. Onucanue wkanvt oueHuBanus

Oyenka: 5 («OTIAUYHO)
Onucanue xapaxmepucmuku 6blnoIHeHUs 3Hanus. J|aHbl MOJHBIC MPaBUIIbHBIE 000CHOBAaHHBIE
OTBETHI.

Oyenka: 4 («X0OpOIIO»)
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTBETH IPaBUIbHBIE 1 000CHOBAHHEIE,
coJiepKaT HETOYHOCTH WM HEOOJIBIIOE KOJTMYECTBO OIIMOOK.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoineHus snanus: OTBETHI B 1IEJIOM IPAaBUIIbHBIE, COJIePKaT
HETOYHOCTH Y OIIUOKH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTBETHI HAa BOIIPOCHI HE TAHBI HITH
(dbparMeHTapHbI UK COAEPKAT rpyObIe OMINOKH.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBuUM ¢ llonoxkeHuem o OamibHO-
peiTHuHroBoM cucreme s cryaenroB HUY «MOWN».
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